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COMBEETACEiE. 
TERMirfALIA CHEBULA, Betz. 

Fig. — Boxh. Cor. PL, 197 ; BeAd. FI. Sylv. t. 27; Gartn. 
Fmct, ii,, t. 97- Cbebalic myrobalan {Eng.), Myrobalan 
Oiiebtde (Fr.), 

— *In dia 4^able, lands). Tbe fruit. 

Ftsrwacttte’.— Har, Hara Hirada (MVifr.), Kaduk-kai 

{Tam^f MaU), Hora, Haritaki ( ftpng.), Karakknya (Tel.), Alale- 
kay {Can.), Harade (Gicz,), Hii^a {Pahari)y Silim-kung' 
{Lepcjta). 

History tJses, &C. — ^Tliere arc several varieties of this 
tree, some of which liavc probably been produced by cultiva- 
tion. T. cUrina^ Uoxb., is considered by some to be E separate 
species. Dutt (Hindu Materia Medica) informs ns that Ohebn- 
lie myrobalans, in iianfi]s.rit IlaritakijAbhaga, and Fathj/dyWea^e 
hig*bly extolled by the ancient Hindos as a powerful alterative 
and tonic. They have received the names of Pranada or life- 
giver, Sudkii or nectar, Bhi\h.akpriga ox Physiciaii's fevonrite 
and so forth. ** A mythological origin has also been attributed 
to the tree. It is said that when Indra was drinking amrita 
in heaven a drop of tho fluid fell on the earth and produced the 
plant/* On this account it is called 3kakra-sri»htd ^'created 

*** The following are the synotctms of in the Bd^nirghaata 

Har, Siva, Fatliy&, Chetaki, Vijayk, Jay^ Pnlinatthy&, Amof^bA, 

IC&yaatlii, Amrifea, Jivaniy^, Heniavati, PdtanS. BratttanS, Abhaya, 

Javasthi, Handtiii, Sreya»i, Eohinb In Saukrit preiicjnptioiis any one of 
these nminea may be used. 
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by Indra.^' Indian writers dcBCribc seven vanoties oi' Kuritriki, 
wbicli however are nothing more than the Maine fruit in tlif- 
ferent stages of maturity. Very largo fruit arc eoiisidored 
particularly valuable, and fetch a fancy price. (JlodmUe 
myrobaians are considered to be laxative, stoinachi<‘, tonic, and 
alterative. They are prescribed alouo or in <a>mbinHtum with 
Emblic and Beleric myrobaians in a vast number of dis^n’'t\s^ 
chiefly those alfecting the chest and abdomen. The three 
myrobaians together arc called iriphtila or tint tlirr** fruit, 'i in 
Sanskrit, Various original rectdpts for tiudr admiiUHtratinn 
will be found iii Dutt's Hindu Materia ^lediea. Myrf>balauH 
wore known to the early Arabian writers, and through them to 
the Groek writer Actuarius, who mentions five kinds. Nicolas 
Myrepsicus also notices them. The author of the Makh/ian-cl* 
Adwiya, on the subject of cliebulic myrt>ba!ans, Hays that the 
very young fruit, about the size of cumin scisls, are calbnl 
; when about the size of a .enin of barley, 
llcililek»if*nai; when of the size of a raisin* h-i-zamji or 

}laltleh’'Uhindi ; when half arrived at maturity and yidhnvish, 
Halihh-i' chilli ; when stil! further ad vaa^n'd, Uaiilrh^i-nsftr * 
and lastly, when quite mature, ILililrh^i’-kahnU, (U' tin 
six varieties of chebulic myrobalan.H, tim second, third, luol iaMt 
only are in general use for medicinal purposes, the hmrth a ml 
fifth, also known as Mmigdn har nr himdry are tdiitdly used by 
tannei*s. The Mahometans, like tin* Hindus, altribuU' a great 
many fanciful properties to the drug ; shortly, we may s ly, thai* 
tho ripe fruit is chiefly used us a purgafivc, am! is cotwideinni 
to remove Mle, phlegm, and adust bile; it should be coiubtited 
with aromatics, such as fennel seeds, ciimways, Ac. The Arabsi 
Ihlilaj is in the stomach like an intelligent hoysewifc, 
who is a good manager of the house/' The mril^ fruit 
(MciHhk-i^hindi ot Mima^a) is moBt valued on memtmt of its 
astringent and aperient properties, and m a usi^ful mt^ditine m 
dysentery and diarrhoea ; it should also bo given with arefnatir.-i, 
fjocally it is applied as an astringent. Tho firitfc md naoond 
kind arc supposed to have the same proportion as the third in 
u k«s degree, and the fourth and iiffc!! tlie same m the 
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a less degree. The best way. of administering myrobalans as a 
purg’ative is to make an infusion or decoction of from 2 to 4 
drachms of fruit pulp with the addition of a pinch of caraway 
seeds and a little honey or sugar. 

Ainslie notices their use as an application to aphthae. In 
the Pharmcbco'pceicu of India, Dr. Waring mentions his having 
found six of the mature fruit an efficient and saf^^ purgative, 
producing four or five copious stools, unattended by griping, 
nausea or other ill effects ; probably those used by him were 
not of the largest kind. Dr. Hove in his account of a visit to 
the Myrobalan Plantation at Bungar in the Concan in 1787, 
states that he found one fruit a sufficient purgative, though 
the manager of the plantation told him that two were generally 
used. Twining {Diseases of Bengal, Yol. I., p* 407,) speaks 
very favourably of the immature fruit {H.alileh’-i^zangi) as a 
tonic and .aperient in enlargements of the abdominal viscera. 
We have found them a useful medicine in diarrhoea and dysen- 
tery, given in doses of a drachm twice a day. Recently, 
If. P. Apery has brought to the notice of the profession 
in Europe the value of these black myrobalans in dysentery, 
choleraic diarrhoea, and chronic diarrhoea ; he administers them 
in pills of 25 centigrams each, the dQse being from 4 to 12 pills 
or even more in the 24 hours. (Jourjp^ de Pharm, ei de Chim, 
Feb. 1st, 188S.) Roxburgh states that the tender leaves, 
while scarce unfolded, are said to he punctured by an an insect, 
and its eggs deposited therein, which by the extravasation of 
the sap, become enlarged into hollow galls of various shapes 
and sizes, but rarely exceeding an inch in diameter. They are 
powerfully astringent, and make as good ink as oak galls. 
They also yield the chintz painters on the coast of Coromandel 
their best and most durable yellow. They are called by •ybe 
Tamils Kadti,-cai~pu, and by the Telingas Aldicai, {EL Ind>. 
II., 435.) In the Pharmacopoeia of India they are noticed on 
the authority of the Eev. J. Keavm of Tinnevelly as a valu- 
able astringent in diarrhoea. Th^ Himalayan tribes eat the 
kernels of this myrobalan, and use the fruit as'a remedy for sore 
hroat under the name of KholcL 
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Description — The mature myrobalan is of ou ovoid form, 
from 1 — inclies long, sometimes tjipering to\\ards the lower 
extremity, obscurely 5 or 6-ai<ied, more or less furrowed longi- 
tudinally, covered with a smooth yellowish brown epidermis, 
within which is an astringent pulp, enclosing a large rough 
bony, one-cclled endocarp> 

The unripe fruits are shrivelled, black, ovoid, brittle bodies, 
from ofan inch in length, having a shining fracture 

and an abtringont taste ; on careful examination the riuhnienls 
of the not may be distinguished. 

Chemical compysitioa — According to Skuihonse 
chebuBcf myrobakns contain about 45 per cent, tannin, also 
gallic Acid, mucilage and a brownish yellow colouring matter. 
Hummel has obtained 31 per cent, of tannic acid, and Paul 
32*82, and 26*81 of gallotannic acid from two ordinary Hampies 
of the commercial article, but fi*om a sample af infonor qualify 
only 6*11 per ceigit. 

Herr Fridoh'n (183 1) reported to the Dorpat Naturh*rHe!ier 
Gosollschaft the isolation from chebtilie myrubalann of a new 
organic acid, which he has named ch^ buUnic aen/, and consiilers 
to bo probably the source of the gallic and tannic acids thdeet- 
cd by previous observers. Ht* obtains it t>y saturating an 
aqueous solution of an alcoholic extract of tht* fruit with rc»- 
diuin chloride, dissolving the matUir that sepanti’H m wmvTt 
and shaking the solution with .acetic ether, wliich takes up tlm 
chcbulinic acid together with tannic acid. The residue after 
the evaporation of the other is dissulvetl in a little water and 
allowed to stand for a few days, when tho chebulinie acid crys*. 
stalli 2 ses out in rhombic prisms. Tho acid, which m mUmth m 
and sweet, dissolves very readily in alcohol and hot wati*r, rnd 
so freely in ether, and with groat difficulty in cold water, thi* 
solutions having an acid reaction. In aqueous solwtion the 
chcbulinic acid rodneea Fohlingk solution, and in some of its 
roactionsit closely rosombles gallic acid, but diHerfi from it in 
affording no colour reaction with potassium cyanide. Herr 
Fridolin suggests as a formula probably mpreaenting its 
composition, (C^ IP O^f) When dcwinpoaed 
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by heating an aqueous solution in a closed tube, chebulinic acid . 
takes up the elements of water, and the molecule is split up into 
two molecules of gallic acid and one of tannic acid. Herr 
Fridolin suggests the possibility of the' existence in other 
instances of an organic compound splitting up into tannic and 
gallic acids. 

According to M, P. Ap^ry, black myrobalans contain an oleo- 
rosin of a green colour soluble in alcohol, ether, petroleum 
spirit and oil of tarpencine ; this oleo-rcsin, which has been 
named by him' myrohalanin, is coloured I'ed by nitric acid. 
{Joiiriu de Fharm, et de Chim.^ Feb.^lst, 1888.) 

Commerce, — See next article. Very large chebnlic myro- 
balans are sold in the bazars as Sarvari or Sardari bar, and 
often fetch a rupee each. Fictitious myrobalans of very largo 
size are manufactured by glueing slices of the pulp upon a 
natural fruit. 

TERMINALIA BELERICA, Roxl, 

« 

Pig. — Bedtd, FL Sylv.y t, 19; Wight /c., t. 91 ; Rheede 
Hort. Mai, iv., /. 10. Beleric myrobalan (Bng,\ Myrobalau 
beleric [Fr,), 

Hab. — India. 

Vernacular. — ^Bahera, Bliarla, HoAtsl (Hind.), Babera, Bohora 
{Be?ig.), Behada, Yahela (Mar.), Tanrik-kay, Thani (Tam.), 
Taudi'a-kaya (Teh), Tari-kayi (Can.). 

History, Uses, &C. — This tree, iu Sanskrit Vibbita 
and Vibhitaka (fearless), is avoided by the Hindus of North- 
ern India, who will not sit in its shade, as it is supposed to 
be inhabited by demons. Two varieties of T. helei'ica are found 
in India, 4 Dne with nearly globular fruit, i to | inch in diameter, 
the other with ovate and much larger-fruit. The pulp of the fruit 
(Beleric myrobalan) is considered by Hindu physicians to be 
astringent and laxative, and is prescribed with salt and long 
pepper in affections of the throat and chest. As a constituent 
of the iriphahi (three fruits), i.e., emblic, beleric and cbobulic 
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n>yvu’'alai)s, ifc is employed in a number of<liseasee, and tiuj 

Ijernel is sometimes used as an external applieatitui to iidbuued 
parts. On account ot‘ its medicmai propei’ties the tree bears 
the Sanskrit synonym of xlnila-ghnaka, or wiiui-killingd* 
According to the Nighantas the kernels an* nareotii*. 
Mahometan writers describe Balilaj (the belerie myndatian) as 
astringent, tonic, digestive, attenuant, and aperient, and tis(‘bd 
as an astringent application to the eyes. As h*ng as the doe- 
tnnes of tho ii.rabiau school prevailed, niyrubal'Uis wert* usetl 
medicinally in Europe, having been intriniuct^d by the Arabs from 
India. The of tho classical (Ireek and F at in writers 

was a fruit from which the perfumers obtained oil for their 
unguents. According to Theophrastus, tho outer euiiieal 
portion was pounded to e-x tract the oil, as tluit part tndy was 
sweet smelling. It is uncertain what this fruit was, Imt it 
appears to have beou something similar to that of the African 
oil palm (Elant? guinci'nsiis)^ tho outer lleshy ceating of which 
yields aa oil of the conaistcuco of butter, Fiaving a ratlier pleu- 
saut viulet-Hko odour when fresh. The later ihvek physicians 
apply tho terms fxvpfkia>,avoi' and to Indian myrebalaus. 

T. belei'icu produces a quantity of gum of the Bussora type, 
which is collected and mixed with s»dubh‘ gums for ^iki m 
country gurn. 

Description. — The fruit of the .smaller variify t»f thi.s 
myrobalan is nearly globular, and sudtienly iiaiTow(*d into a 
short stalk, it is from | to | inch in thameter, Heshy, covered 
with a close fulvous tomvntnm ; the stone is hard and |>ciit.ngM- 
nal, and contidns a sweet oily kenud, having three prominent 
ridgoa from biiso to ape.x. fn tho larger variety tin* fruit is 
ovoid and about double tho size, and the tlowers have a power- 
ful stercoraceous odour exact ly resernbiiiig that of the weed 
of Cdfk reticuloBn in which W. A. Duinstfin has demonstnued 
tho presence of skaUde, Tho gum is mostly in venuieiilur 
pieces of a yellowish-browu colour ; in water it furius h bulky 
gelatinous mass of in<;ipid taste, 

Qhvmimi ('ttminmittuU, — Tho porcontagr* of Luinie acid in 
these myrobalans appear'^ tu v;iry eunsiderahly Hmnmrl ob 
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tained 17'4 per cent.; ho remarks that the fruit consists of two 
distinct portions^ an outer and inner ; 100 parts contains 75*4 
per cent, outer, and 24*G per cont. inner. Tho inner portion 
only contains 1 ‘25 per cont. of tannic acid. Paul obtained from 
two commercial samples of beleric myrobalans 5*03 and 6*70 
of gallotannic acid. Selections fi'om the Records of the 

Govt, of India, YoL I.^pp. 8S and 03.) Wo have examined the 
pulp of the smaller my robalan removed from the shedl enclosing 
tlio kernel, and the kernels separately, with the following 
results : — 



Palp. 

Kernel. 


Moisunro 

8 00 

11-33 per 

cent. 

Ash 

4*28 

4*38 

>3 

Petroleum ether extract ... 

•12 

29*82 


Ether extract 

•41 

•61 


Alcoholic ,, 

6-42 

•61 

» 

Aqueous ,, 

38‘6G 

25*26 

39 


PnZp. — The moisture was determined by heating to 100*^ 0. 
the finely powdered material. The ash contained no ma nganese. 
The petroleum ether extract consisted of greenish yollow oil. 
The ethereal extract contained colouring mattter, resins, a 
trace of gallic acid, and oil. No alkaloid was present* 

'fhe alcoholic extract was yellow, brittle, and highly astrin- 
gent. In warm water it was partly soluble. The aqueous 
solution gave the following tannin reactions : with ferric chloride 
indigo-blue, changing to damson on the addition of ammonia; 
with lime water a light yellow precipitate, turning greenish 
blue on adding an excess ; with bichromate of potash a dirty 
reddish brown precipitate ; with bromine water no precipitate ; 
with sulphate of copper a slight precipitate; on adding ammo- 
nia a dense nearly white precipitate, rapidly becoming yellow 
and then yellowish brown. No alkaloidal principle was detected. 

Kernels , — The moisture was determined first by exposure 
over sulphuric acid in a vacuum: and then at 100° C. The 
ash contained no manganese. 

Ofiie petroleum ether extract consisted of a pale yellow, thin, 
niittv flavoured oil, non-drying, and insoluble in alcohol; on 
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standing no crystalime deposit was formed ; there was nothing 
speciaily noteworthy regardmg its ooloar reactions. No alka- 
loidal principle was detected. The ethereal extract was whitish 
and oily ; in light petroleum ether *52 p'sr cent, was soluble, 
which added to the petroleum ether extract, would incr<*a«o 
the oil content of the kernels to 80’44* per cent. ; t!ie reni- 
dno insoluble in light petroleum ether amounted to ’OU |>er 
cent., and did not afford reactions for alkaloidal principles. 
Brannt states that the oil behaves in the sanu^ manner as 
mastic oil when obtained by expression, and he dc«<*rdH‘» it as 
a green daid oil, from which a i-vhite fat of tlic consistence of 
butter separates. 

Tiic alcoholic extract was whitish and partly soluble in hoi 
water with acid reaction, tasteless ; no alkaloid wa4 deUict<nl. 

The afpioous extract did not reduce an alkaline copper solu- 
tion until after boiling with a dilute aeiiL The extmet was 
specially examined for saponin with negafivt* results. 

The powdoredair-dried hark t^flhc largo variety of 'ib In l rmi 
contained 3*71 per cent of moistnm, and i8*fd ptw cent of iiksh, 
ill which no trace of manganoso could be tleU^rtcd, 

With the exception of astringent matter, giving a brownisli 
coloration with ferric salts, nt>lhing of iirportniire was 

detected in either the bark “or leaves — no alkahiiilsorglucosidcs 
were detoctod. An alcoholic afu^r tho 

alcohol, obtained from 10 grams of tho bark injwtiHl into a 
cat’s st<unach, afforded tho Iblluwing symptoms ? — 

Injected at 10-54) a. m. into neat’s sUmmeb which had fitsksi 
for about 10 hours 

11-15. Vomited twice. 

31-26, Solid motion. 

1 1-46. Vomitoii* 

No further symptoius were noted, ami the f« blowing *Uy the 
cat appeared to be in ita normal aonditiou. 

In the of the leaves an alcoliolic extrat t induecd ahiioi»l 
imuiudiate vumiimg witfrmi any other byiMpt4*ui;». 
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In ueither of the experiments waja thef© heaviness, inability 
to move, or any symptoms of intoxication noticed. 

Toxicology . — Roxburgh and Graham notice the popular belief 
that certain trees of T. bel^ica bear fruit the kernels of which 
liave intoxicating properties ; these trees are said by some to 
be always those of the large fruited variety. Native evidence 
on this point is conflicting, some people say that they have 
eaten both kinds of the seeds freely without experiencing any 
narcotic eftecfes, bat that when water is taken after eating them 
giddiness and a sense* of intoxication is experienced. If 
vomiting occurs these symptoms soon pass off. There is no 
doubt that children often spend many hours under these trees 
eating the seeds, and it is quite possible that severe attacks of 
indigestion may follow .such excesses. 

The only cases of poisoning by the Bahira have been record- 
ed by Mr. Raddock, Sub- Assistant Surgeon in charge of the 
Malwa Bheel Corps. Three boys, from five to nine years of age, 
picked up and ate some of the dry nuts near the house of a 
Cbamar, who had brought them from the jungles for the pur- 
pose of colouring leather. Two of these boys, became drowsy, 
complained of headache and sickness at stomach, and vomited 
freely a thick white frothy mucus The third, a rather weakly 
hoy of seven, was first seen by Mr, Raddock on the following 
inoniing. He was in his father’s lap, and appeared as if asleep ; 
the legs and arms were relaxed and bent ; eyes closed, breath- 
ing soft. There was total insensibility; and shaking and call- 
ing did not make him stir in the least, or answer. The pulse 
was scarcely perceptible, action of the heart frequent and weak. 
Body of natural warmth, legs cold, eyes rather glistening, 
pupils fixed, neither contracted nor dilated, jaws closed, and only 
to be opened by much force. This child had eaten the liirgest 
quantity of kernels — between 20 and 30. At the time, or sub- 
sequently, nothing was complained of. He played all day and 
at night before going to bed; went to sleep, and was not noticed 
until next morning, when he was found insensible, and was 
supposed to be dead. With difficulty he was made to vonut 
11.— 2 
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tliref or four times, the eyes opened with a heavy tfull expres- 
sion, and eli)'-C(i again; though he relapsed his enndition ^^as 
now improved, the iuseosibilit} was not su tkepu and ins haiul 
was moved to his throat. Small ^pinnru sio'ug Mark 

tea were administered. Ahnni lu a. r?:. hr- iaeaiia* M*nsiWe, 
opened his eyes, hnd ansv^t^red, whru spoken it,»; te’vartls the 
afrernuun he walked about and iinpruvtd gre.atly. At a in the 
evening ht‘ was '^euffible but tlruwsy, puhe small and rapal, 
complained of being giddy, hnd \oinittui twice .'^inee nso-ning- 
with relief to rht? syin]jtoms. His rt'covtwy was ‘‘peody. Mr. 
Eadd».>t*k jn^t*y inters iViun these cases that the Balura is a 
mild UHrcitic |oiM)n. In the hu^t laentioucd ca^'C he eon* 
viiieed thi^t it would have proveti fatal had the tiiaeh-pum| 
not been used, nr hatl emetics failed. He adds that, in two nf 
the hoy^) v.he ate about the --ame tpuitufty, no eilecls v.ere pro* 
duced till about eight hotuv-. afi«i% and the p wh.. uo' nd 

of by vomiting. In ihi* third, w’h<> the most, no etlects 
were pr(tduc*ed in 12 hours; at ieie^fc nu vomiting u‘Muhrd, and 
during sleep, insensibiliiy came on. 

i>r. Bui'tuii Brown inciting this case says tliat '/rrmnoHbi 
1^ sometimes addtal to spirit m Im/j ars, in conjwnc* 
tiuu with tlH‘ ChcHiflii; !nyr'>l>alan (/mn.) and the Kniblic 
niyi obalan (orr -'u that it is possihlt^ ihul an accitlcnt 
might occur from the use <»f spirit so druggeiL 

Royle and Bird wood merely say that tlie se hIh of the 7Vrini- 
milni hfiu'h'n are eaten as nuts, OhShanghncHsy , however, 
adds that they deemed iutoj^icatingy’^ tbVnoTrs,) 

As regard-* the seeds eaten in moderation, otir experiments 
lend to the coneindon that tliey are perfectly harndess; one of 
us has eaten kernels %vifeho»t any ill efiecta. In omioftnir 
experimenta vva injor-ted into a eat*8 Eloraach an iilcoholic 
extract from 1> grama of the keruela with negative vmultH, In 
anothtu* experiment we mixed IS’2 grama of kernels, ei|yal fa 
about 2d — U) kernels, redneed to a tine pulp, with about 20 
grams of raw meat, niso pulped : this niixtiin wm readily eaten 
at irb a. au by a cat whieh had been fasting for matiy hi mm . 
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•wlaen the laboratory was closed at 4 p. m. the cat appeared in 
its usual condition, no symptoms ^javing been induced, and on 
the following morning it appeared to be perfectly well. We 
learn that J ogis consider that one kernel eaten daily increases 
the appetite for sexnal indulgence. Our experiments appear 
to be fairly conclusive that these kernels do not possess any 
toxic pi’operfcies. 

Commerce . — Myrohalans are one of the principal forest pro- 
ducts of India j they are collected in large quantities on G-oveim- 
ment account, and yearly auctions are held by the Forest Con- 
servancy Department. Both ohebulic and beleric myrobalans 
are largely exported for tanning and dyeing. The exports 
from the whole of India were: — In 1885-86, 706,000 cwts., 
valued at SO lakhs of rupees; in 1886-87, 597,000 cwts., valued 
at2S lakhs of rupees ; in 1887-88, 678,000 cwts., valued at 25 
lakhs of rupees. 

TERMINALIA ARJUNA, Bedd. 

Fig. — FL Syl., 28; B C.-Mem. Combr. t. 2. 

Hab. — Deccan, Ceylon, North-West Provinces. The hark. 

Vernacular. — Khhu, Arjun (Hind,)^ Vellai-maruda-maraui 
(Tam.), Tella-maddi-chettu (TeL)„ Arjun, Shdrdul, Pinjal 
{Mar.), Arjun ( Zlency.), Tora-billi-matti {Gan.). 

History, Uses, &C. — This tree is the Arjuna and 
Kukubha of Ohakvadatta, who describes it as tonic, astringent, 
and cooling, and prescribes it in heart disease and for those pur- 
poses for which astringents are generally applied. He recoin- 
mends it to be given in milk, treacle or water when used 
internally, or as a ghrita (medicinal butter) made with the 
decoction and powder of the bark* 

Hindu physicians think that the bark has some special 
virtue in promoting the. anion of fractures, and the dispersion 
of ecchymosis when given internally. It is considered to he 
Asmari--hara, or lithontriptic, and a reference to the chemical 
composition will show that the ash of the bark contains an 
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exirfiordinarily larg-e proportion of ciik/.uin (’arbonate. KxU*r* 
naily it is used in tlie form of ai* astiingent wash to uleens. 

Description.— The bark U generally sold in shori half 
quills, frcm i to | of an inch thick, and several inchtH long; 
it has a pinkish colour, which is seen througli the thin grey 
epidermis; its substance is fibrous and gritty under the tet*th ; 
it breaks with a short fiacture, the internal suifaet* being 
of a lighter colour and finely striated. The taste is agreeably 
astringent. The bark when magiiihed shtnv.s remarkably 
largo cells in the medullary rays, and luuuenms large stone 
cells of a bright yellow colour contrast strikiiigly with the 
pinkish tinge of the other structureB* it coutains uuudi cr\s* 
talHne matter. 

Chemical composition . — This is most reiuarkiible, the lish 
amounts to 34 per cent, of almost pure caleiutn carbonate, 
which if calculated into oxalate wcmki amount to 4»3’5 per 
cent. The watery extract is 23 per cent, with lb per cent, 
of tannin ; very little colouring matter besides the lannin is 
extracted by alcohol. The tanino gave a blue-black precipitate 
with ferric salts, 

ANOGEISSUS LATIFOLIA, Walt^ 
mg,-B rdd, /'V. L 15; BahjIc Ul, K 45; Wi^jht Ir., L 

Hab. — Himalayas to Ceylon. Tho gum ami leaves. 

— (Jonoca rpm ini ifol in , 

Vernacidar. — Dlidt^ya, Dhaum, Dhava, Bakla (Iliad b Ihivda 
(Guz., J/ar.), Vallai-riaga, Vakkali (Tam,), Ubirinnm, Vella- 
inaddi Diuduga {Can.). 

History, Uses, &C. — A large and very common tree 
called in banskni Uhava/Dhavala, Matihura-lvaelm an*! Vnka- 
vriksha, or " crime tree,^* oti account t»f the reseiubhince of 
its fruit to the head of a crane (vnka). The wi»od is hard 
hot not liurabk* ; it ulYords a gCH>d fuel and excellent clmrcuah 
Tho tree is remarkable for the large amount of gain which 
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flows from it, whence the Sanskrit name Dhava, from to 
flow. The gum has a great reputation in India among calico- 
printers for use with certain dye-stufis, such as turmeric. The 
leaves are used in most parts of the country for tanning. 

Description, — Leaves short petioled, ovate, generally 
emarginate, entire, smooth, from one to four inches long, and 
from one and a half to two broad. Taste very astringent. 
In the variety villosa the leaves are rusty villose on both 
surfaces, and in the variety parvifoKa they are very small and 
silky pubescent. For a description of the gum the reader is 
referred to the article upon the Suhstiiutes for G-um Acacia, 
Vol. L, p. 544. 

Chemical composition , — The leaves have been examined by 
Hummel, who obtained from them a pale yellow decoctrion, and 
15' 5 per cent, of tannic acid. (Watt, Selections from the 
Records of the Govt, of India Vol. I., p. 93.) Lyon, who has 
also examined them, obtained a similar result. 

QUISQUALIS INDICA, Linn. 

Fig.— Law. Ill, {. 357; Wight III, t. 92; Bot, Reg. Al 
S. XXX., t 15. Rangoon creeper (Eng.), Liane vermifuge 
(Er.). 

Hab. — Malaya. India, cultivated. The seeds. 

Ve 7 niaciilar. — Rangun-ki-belCffind. ),Vilayati-cbaTneli ( Mar.), 
Iraiigun-malli (Tam.), Rangunu-malle-chettn (Tel), 

History, Uses, &C. — In the Moluccas the seeds have 
long been held in repute as an anthelmintic, and in 1S33 tliey 
were brought forward by Dr. Oxley and Mr. Gordon of Singa- 
pore. (Calcutta Med. and Rhys. Trans., vii., p. 488.) The 
testimony adduced in their favour by these authorities is strong, 
and is to the effect that in cases of lumhrici, four or five of 
these seeds, braised and given in electuary with honey or jam, 
sufiSce for the exBulsion of the entozoa in children. Bouton 
(Med. Plants of Mauritius^ p. 38), who gives Lieme mrmifuge 
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as fclie name of the shrub in the ManritjUv% states that if more 
than four or live seeds are fj^iven they an* apt, in scane 
constitutions, to cause spasm and other ill effects. {Phann, af 
India.) Loureiro states that the leaves are astringent. Tlds 
plant is cultivated as a flowering shrub in most parts of India, 
but except in the Southern Provinces it very seldom ripens its 
fruit, and its medicinal properties are consequently unknown 
in most parts of the country. 

Description. — The fruits are nbcnit an inch in length, 
oval or oblong, pointed at either oxtreunty, ami sharply fHut- 
tagoual ; they dehisce from the apex. The wnody ptmicarp is 
thin, fragile and of a deep mahogany ('olour; it enelost*^ a ptoi*- 
tagonal seed nearly black when dry, yellowish ami oily 
nally. in Ilanhun/s Scvmc*' p, 

Qhemiral €omptKsitmi.-*Q{m<{un\U fruits consist of >tl parts 
shells and 50 parts kernels in 100 parts. The fixed oil obtain- 
ed by ether amounts to 15 per cent. ; it is of a yellow ctdonr* 
peculiar odour, and has a specific gravity t>f fUibb It \ ields 
on saponification 94*7 per cent, of fatty mntls melting at 
The oil with sulphuric acid passes from a reddish-brnwn colour 
through red and green to purple, 'rhe akadmlic extract, afn^r 
removal of the oil, is intensely swe<*t owing to the prc'^ence of 
au amorphous fermentable sugar similar to IovuIi^hc ; the 
solution in water acidified with acetic aciil and shaken with 
ether affords on evaporation of the ether a cryntuiline 
soluble in sulphuric acid without colour, striking an orango 
colour with caustic soda, and giving in wuk‘ry solution precipi- 
tates with the alkaloidal reagents. The drug now trisibal wifli 
water yields a deep reddish browir xadouring matter of ihe 
nature of an organic acid. It darkens slightly with iriUi 
salts, gives no preeipibite with gelatirio, and is wholly removed 
from solution by neutral plumbic acetate, and the precipitate 
after standing some days rems ins in an amorphous condition. 
This aqueous extract was rendered turbid by alcohol, 
mineral acids and tannin solution, and docompoiiad when 
evaporated. The behaviour of the extract pointa to the 
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presence of cattartic acid, or an analogous acid of tte amidic 
series. The seeds afford 7 per cent, of an alkaline deliquescent 

CALYCOPTERIS FLORIBUNDA. Lam. 
Fig. — Boxh, Cor. FLj t. 87. 

Hab . — Western India, Assam. The leaves, root, and 
fruit. 

VerYiacular* — JBandi-mnrududu (Tel.), Baguli, Ukslii (Mar.), 
Kokoranj, (Rind.), Marsada, B%uli (Can.)* 

History, Uses, &C. — This is a dense climbing shrubs. 
The Marathi name Ukshi is evidently derived from the Sanskrit 
to sprinkle or moisten, as plants loving shade and moisture, 
such as Naregamia alata, flourish beneath it. The leaves ar > 
bitter and astringent, and are chewed by the natives and the 
juice swallowed as a remedy for colic. The root ground to a 
paste with that of Groton ohlonqifolium is applied to bites of the 
Phoorsa snake (Echis carinata). In 'paiudurog (jaundice) ukshi 
fruit and various spices, of each one part, are made into a 
compound powder, of which the dose is two massas. 

The fruit, with the root of Orewia pilosa, Lam., is rubbed 
into a paste with honey and applied to ulcers. 

Description. — Leaves opposite, shortly petioled, elliptic 
or ovate, acuminate, entire. On the upper surface are thinly 
scattered long hairs which are most abundant at the edges ; 
the under surface is rusty tomentose, the tomentum being 
collected in little tufts giving rise to a dotted appearance in 
the fully mature leaf ; taste very astringent and somewhat 
bitter. The fruit is about J inch in length, ovoid, 5-ribbed, 
villoas, 1 -seeded, and is surmounted by the enlarged calyx ; 
cotyledons convolute. 

Chemical composition . — ^The leaves assayed by LSwenthahs 
permanganate and gelatine process yield 6*86 per cent, of 
tannin, expressed in terms of gallo-tannic acid using Iseu- 
bauer’s equivalent. 
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as the name of tlie shrub iu the Manritiun, states that if mom 
fchaa four or live seeds are f^iveii thf»y are apt. in mmw 
constitutions, to cause spiksm and other ill effect'*. [Pharw. t>f 
huHa.) Loureiro states that the leaves are a,*' t Hit emit. This 
plant is cultivated as a flowering shrub in ino'.t parts tif India, 
but except in the Southern Provinces it very Hehhnn ripens its 
fruit, and its medicinal propert ie« are cun.sequentiy uukntnvn 
in most parts of the country. 

Description. — The fruits are about an inch in lengthy 
oval or oblong, pointed at either extremity, and sharply pen- 
tagonal ; they dehisce from the apex. The wmuiIv porh^arp is 
thin, fragile and of a deep inalutgatiy cehuir ; it enelo^es a pioi* 
lagonal st‘ed nearly black when dry, yellowish and oily inter- 
nally* {Eiij^ in HanifUi’i/s iVprrx, jo HH'd.) 

Chemical cempe.sf/ioa. — Quisi|uaiis fruits conSi>t of 41 parts 
shells and 511 parts kiumek in ItH^ parts. The fixed oil obtain- 
ed by ether amounts to 15 per cent. ; it is ofa yeltov roit»ur» 
peculiar odour, and has a Hpecific gravity of It \ieUls 

on saponification 94'7 per coat, of fatty muds melting at 4d^ i\ 
The oil with sulphuric acid passes from a nsldi'-h-brown coliuir 
through red and green to purple. The alcohMlic ext met, after 
removal of the oil, is intensely 8%veet owing to th»» presence of 
an amorphous fermentable sugar similar tn Iovuli»He ; thn 
solution in water aciilifled with iicetic acid niid Hhaktut with 
ether affords on evaporation of the ether ii cryHiaUun* residm*, 
soluble in sulphuric ou? id without cobur, striking rtu orange 
colour with caustic soda, and giving in waPTy solution preeipi- 
tates with the alkaloidal reagents. The drug now with 

water yields a deep reddish browtr xmlouring matter of tim 
nature of an organic acid. It darkium slightly with iron 
salts, gives no precipitate with gelatine, and ih wholly remo^ od 
from solution by neutral plumbic acetate, and the precipitutc 
alber standing some days remains in an auiorpluuis eomhtmn. 
This aqueous extract was rendered turbid by alcohol, 
mineral acids and tsimin solntion, and decomposed when 
evaporated. The behaviour of the eitra<4 poiuyi to the 
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presence of cathartic acid, or an analogous acid of the amidic 
series. The seeds afford 7 per cent, of an alkaline deliquescent 
ash. 


CAI.YCOPTBRIS FBORIBUNDA, Lam. 

Pig. — Roxh. Cor, PZ., t, 87. 

Hab • — Western India, Assam. The leaves, root, and 
fruit. 

Vernacular, — Bandi-murududu {Tel.), Baguli, Ukshi {Mar,), 
Kokoranj, {Rind,), Maraada, Baguli {Can,). 

History, Uses, &C. This is a dense climbing shrubs 

The Marathi name Ukshi is evidently derived from the Sanskrit 
to sprinkle or moisten, as plants loving shade and moisture, 
such as Raregamia alata, flourish beneath it. The leaves ar • 
bitter and astringent, and are chewed by the natives and the 
juice swallowed as a remedy for colic. The root ground to a 
paste with that of Groton oh Long i folium is applied to bites of the 
Phoorsa snake ( carinata). In a? (jaundice) ukshi 

fruit and various apices, of each one part, are made into a 
compound powder, of which the dose is two massas. 

The fruit, with the root of Grevna 'pilosai Lam., is rnhbed 
into a paste with honey and applied to ulcers. 

Description.. — Leaves opposite, shortly petioled, elliptic 
or ovate, acuminate, entire. On the upper surface are thinly 
scattered long hairs which are most abundant at the edges * 
the under surface is rusty toraentose, the tomentum being 
collected in little tufts giving rise to a dotted appearance in 
the fully mature leaf ; taste very astringent and somewhat 
bitter* The fruit is about i inch in length, ovoid, 5-ribbed, 
villous, 1 -seeded, and is surmounted by the enlarged calyx ; 
cotyledons convolute. 

Chemical c<mp(m.tion , — ^The leaves assayed by Ldwentbahs 
permanganate and gelatine process yield 6*86 per cent, of 
tannin, expressed in terms of gallo-tannic acid nsing hieu- 
bauor’s equivalent* 
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Ilia plants of minor importance Monging to tfeia Order, 
which are sometimes used medicinally, are:— 

TermmaHa tomentosa, BediL FL 8tjh,^u 17, and 
its variety, T, glahm, Fcm. — Asan (Mind.), Ain (Mur.), Knr- 
rapu-maruta-mamm (Tam.), Fiasal (Beng.), Nalk-miMyi- 
chettu Tembavu (MaL), trees commmi in most parts of 

India, have an astringent bark which is nsed for tanning, and 
has been recommended for medicinal nae by |>r. Eoss. 
Powdered and mixed with oil it is used for aphthae. The »«!j of 
the bark contains rnach potash and is mt&n by the natires, and 
the leaves are asecl tor manuring rioo fields, {Bumrdiihn*} 
Paul found 5*97 per cent, of tannin in the bark, and Hummel 
4 0 per cent. We find that the hark of the variety ^laAra 
contains moisture 9*59, ash I4’94, and tannin 7*2 per cent. 
The alcoholic extract contained IS'9 per ciuit. rtf tanoin and 
colouring matters precipitated fey lead. The tannin gave a 
blue^biaek precipitate with ferric salts. 

The flowers of Termifialia paniculata, Brdl 

FL Salih, f. 20, Maruthu (Tam., MaL), a tree of Malihar, the 
Hilgirin and Coorg, arc used medicinaliy by the aniritry people, 
pfHihdcd with fc!m root of CimimpeioH Tareim, as u rvnnedv in 
chtdera. The jui(?o of the flowers along with that of (tiiriva 
bark is administered as an antidofo in poisoning by opinin, If 
the Hiiwers are not obtainable the bark may be us«icL 11m 
juice of the dowers or bark, with mc*It<>d batter and rork «*alt, 
is applied exti^rnajly in parotitis. The Mamfhi name for this 
tree is Kinjal, the Tamils call it Maraihu and Velht-*maruthu or 

Terminalia Catappa, Unn., BoL Mag, SO04i 
FI, Sglv., t, 18 , the Outappaaf the MalajSi is now cnltivatefl 
all over India, and is known as the almond tree to 

both natives and iurepeana. The fniit is an oval, oompr^sed, 
smooth drupe, with two elevated grooved maofgins ; it is about 
2 inches long and of a doll purple oolour when ripe, the pulp 
being bright purple. The nut is rough, hard and thick, and 



MYBTACB^, 


17 


the kernel whichi is about half the size of an and 

nearly cylindrical is in common use in Bengal, amongst Euro- 
peans under the name of leaf nut.*^ According to Brannt the 
al n'^uds contain 28 per cent, of oil, wMeli excels almond oil as 
regards flavour and mildness, and has the further advantage 
of keeping well. It is of a pale yellowish colour and entirely 
inodorous. Its specific gravity is 918 at 15° 0., and it is com- 
posed chiefly of stearin and olein, the stearin separating at 
5° 0. The bark is astringent, and has been recommended for 
internal administration in the form of decoction as a remedy 
for gonorrhoea and leucorrhoea. {Pharm, de St* Dominq^iie,) 
The tree yields a gum of the Bassoia type. 


MYRTAOE^. 

BARRINGTONIA ACpTANGULA, GSrtn, 

Fig. — Bedd, PL Sylv., t, 204. The fruit, Gart^p, 

97, L 101*. 

Hab. — -Throughout India. The seeds. 

Vernacular. — Hijjal, Samandar-phal {Sind,, Beng.), Samudar- 
phal {Gkin,), Samutra-p'’llam, Kadapnm (Tam,), Kadamik, 
Kanapa {Tel.), Pivar, Sathphal, Dhtoiphal, Ingli [Mar, Can,}* 

History, Uses, &C. — This is an evergreen tree of 
moderate size, called by Sanskrit writers Hijja or Hijjala. The 
fruit is spoken of as Samudra-phala and Dhatriphala or 
^%tirse^s fruit,^’ and is one of the best known domestic remedies. 
When children suffer from a cold in the chest, the seed is rub-* 
bed down on a stone with water and applied over the sternum, 
and if there is much dyspnoea a few grains with or without the 
Juice of fresh ginger are administered internally and seldom 
fail to induce vomiting and the expulsion of mucus from the 
air passages. To reduce the enlarged abdomen of children it 
II.— 3 
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is given in closes of from 2 to 3 grains in milk. Eurnphiiis 
states that tiio roots arc usotl to kill fish, amJ thin un,* of tho 
bark is known in most parts of India. The llsb arc mud to bo 
not nn%vboicsomo. 

B. racemosa, bas similar properties, ilu- bark, 

root and seed being bitter. Ainslio states that in dava and in 
Ternatotlie seeds aro used for intoxicating fisb. The powdered 
seeds of those plants induces sneezing. 

Description.- — The di-y seeds as met with in the shops 
repomblo a nutmeg in .si/o and shape j ostern&llj they aro 
somewhat rough, brown, and marked with longitudinal striie; 
iiitarnaliy horny, hard and brittle vvheu dry, led eanily soft- 
ened by immersion in water j the bulk of the sreti consists of 
starch. Taste sweet at hr.st, afterwards bitter and nauseous. 

Ckeini-:al composition , — The active principle of those Heeds 
appears to reside in u body alliutl to .saponin. The a» jueoua .sohi-* 
t ion forms a stvd »le froth when shaken, and tastes at urst swt^et and 
afterwards bitter and acrid. This Kohuion ]>recipitiittal with 
barium hydrate, the precipitate tmlkcted, dissoh tal in h>alro* 
c'iiloric acid, the barium removed aw sulphate, and the elcm* litjuor 
boiled, threw out an insoluble substance ndated to sapogeidii, 
and the filtrate gave the reactions for glucose. Tim aquoouH 
extract gsyo an immediate precipitate of a proUdd imture with 
acids, which, dissolving to some extent when heated ami sopa- 
rating again in the cold, resembled albumoaoj after nunoval of 
this proteid, the acid liquor was boiled, and the fi»raation of a 
docculent deposit and an increase in tho amount of glucose w'cro 
noticed, which confirmed the preaeace of a glucoeidal body such 
as fciaponiu. Bectified spirit dissolved 24 per coat, of extract 
containing gallic acid, sugar and some saponin ; and the subse- 
quent treatment with water removed more saponin together 
with gam and proteids* The remaining principles that oonld 
be identified were a fat, oaontchouc, a very large quantity of 
starch and cellulose, the aah coaBisting of alkidineand deliquea- 
cent salts. 
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CAREYA ARBOREA, Roxh, 

Fig.~EoxK Ccr. FI. UL, 14, t. 218; Wight 111,, 99, 100; 
Bedd, FI. 8ylv., t, 205. Pera bra^a (Port,), Wild Guava 
(Png,). 

Hab. — Througbout India. 

Ye^^iaciilar , — EZumblii {Hind., Beng.), Kumbha {Mar,, Guz.), 
Putai-tanni-maram, Arjama {Tam.), Kumbhia, Gonju {Can.), 
Kurabhi, Dudippi, Gavuldu {Tel.), Peru {Mai.). The dried 
calices, V^kumbha {Guz.), Bakumbba {Beng.). 

History, Uses, &c. — C. arborea is a large deciduoua 
tree, the leaves of which turn red in the cold season. It is 
the Kumbhi di Sanskrit writers, and appears to have been so 
named on account of the hollow on the top of the fruit giving 
it somewhat the appearance of a water-pot. The bark of the 
tree and the calices of the flowers are well known Indian 
remedies, and are valued on account of their astringent and 
mucilaginous properties, being administered internally in 
coughs and colds and applied externally as an embrocation.. 
Rheede (Rort. Mai. Hi., 36,) states that wild pigs are very 
fond of th^ bark, and that it is used by hunters to attract 
them. An astringent gum exudes from the fruit and stem, 
and the bark is made into coarse cordage. {Bourdillon.y 
The Tamil name Puta-tanni-maram signifies water-bark-tree, 
in allusion to the exudation trickling down the bark in dry 
weather. 

Description, — Calyx f to l inch, terete, campanulate, 
obscurely pubescent, lobes ovate, obtuse, ovules in two rows 
in each cell of the ovary. Fruit 2^ by 2 inches, globose, sur- 
mounted by an enlarged mouth having a depressed pit at the 
vertex within the calyx teeth. Bark thick, fibrous, externally 
ash-coloured, internally reddish when dry, the whole plant 
abounds with thick mucilage. 

Chemical composition . — The thick red bark from old trees 
contained 8*7 per cent, of tannin, giving a blue-black colour with 
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iron salts and coiifcaining 29 per cent uf Fb 0 in its lead suit 
Tbe tannin was in a frto stati*. Tbe bark left per cent* 
of carbonated ash from the reduced calciuiti e.xaUitc which 
occurred in large aiioplo crystals in the liber. 


CARYOPHYLLUS AROMATICUS, Linn. 

Fig", — Bmil, and 112. Clove tree (Bntj.), <liro- 

fiiex* arumatiquo {Fr.}. 

Hab. — Moluccas^ cultivated elsewhere. The Hower buds 
and fruit. 

Vernaculiir. — Laung {Haul}, Lavaiiga Cong 

Lavang (Gaz.), Lavangulu, liixvarjga-pu (Tti.), Ki- 
rambu, llavangap-pu, Karnvap-pu {Tuvu). The fruit, Kurlaung 
{Ind. Bazar), 

Histoiy, Uses, &C.— -The dove tree is said to hu in- 
digenous onl^y in the five small islands, which e«»iistitute the 
Moluccas proper, vk\, Tarnati, Tidori, ^lortir, Makiyan and 
Biuxliian. It was afterwards introduced into other mighbour- 
ing isbuda, v/hero it ia now cultivated, and at a later period 
into Kanvabir and Pcinha on the East coast Africa. Clovea 
appear have boon known in China as early as JiC 2Cd* At 
that time it was en-stomary for the otlicers of thu court to hold 
tb© spico i i thtj mouth before addressing the sovoroigii in 
order that their hrtsdii tuight have an agreeablo odtuir. {Pharma* 
emjraphia.) It is ddlicult to ssiy when they were irsi intro* 
duccci into India, but they are mentioned by Chamka, who is 
considered to be the oldest Sanskrit medical writer, under the 
name of Aaran/?*!, a name wineli, with vanoua modiirations, is 
applied to cloves all «>ver India. They are regarded by Sans- 
krit writers as light, cooling, stuimtehie, digestive and nselhi 
in thirst, wnnitiug, tlaiuloiue, colic, d&c., and are pre^^rnbed 
with other s|Hces uin\ with ruck salt. Hmdu Materia 

MMu a.) A puteti of cloves is applied to the forehead and nos© 





21 


as a remedy for colds. A in flame of a 

lamp and held in the montli is a"^^i^f«®i6fi!?*'’^medy for sore 
throat. The early Arabian writers call them Karanfal, a 
name evidently derived from the* Indian lang-uages of the 
Malabar Coast, Ceylon, and the Straits* j this namjSv appears 
to us to have been the source from whence the GreeJcs have 
derived the name tcapvocfivWou which we meet with in Galen and 
Pliny ; the latter writer speaks of Caryoghyllon as resembling 
pepper but longer and more brittle ahd imported for the sake of 
its odour. We do not think it possible that a spice in such 
common use in the East can have escaped their notice. 
Paulua describes cloves as the flowers of a tree, and 
(like a nail). Myrepsicus in a prescription calls mother 

cloves yap€64>aKov to p,€ya to XeyOpkevov irap 'Irdkois av6off>ctkov , Jn tljQ 

debased Greek of the later Greek physicians, the name 
takes various forms more nearly corresponding to the Arabic. 
Later Arabian and Persian authors of treatises on Materia 
Medloa describe cloves as the fruit of a» tree growing in 
Java or Batavia, a territory bfelpnging to the Dutch Chris- 
tians. In the Makhzan^el-^Adwiyat a work written about one 
hundred years ago, ifc is distinctly stated that they are only 
produced in the Dutch possessions, and that they are of two 
kinds, male and female. The fruit qf the clove called Nar- 
laung (male clove) in India, a strange mistake but a common 
one among Asiatics, who argu^ that the seed-beadlhg organ or 
plant must be the male. Mahometan writers describe cloves 
as hot and dry, and consider them to be alexipharmic and 
cephalic, whether taken internally or applied externally ; they 
also recojnmend them for strengthening the gums and per- 
fuming the breath, and on account of their pectoral, cardiacal, 
tonic, and digestive qualities. They have a curious supersti- 
tion to the eflect that one male clove eaten daily will prevent 
coiicqption. On the other hand, they tell us that the saliva 
after cloves have been chewed, if applied to the orifice of the 
male urethra before connection, increases the sexual orgasm 
in both parties. In modern medicine cloves are used as a 


* hirambu, Tamil ; KaratniJu. Malay ; Karambu, Cingalese, 
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caniiinatire aiul stimulant ; to rolun'O irritation of tlie tlirout 
accouipanied by rncking cough, xind to deaden the pain of 
tootliache* 

Description. — The flowers of the Clove grow in cymes, 
when fit for gathering the calyx tube is of a bright rod colour, 
and the tree presents a very bean tifnl appearance. The col- 
lection as witnessed by one of «s at Zan/abar i« by hand, each 
clove being picked singly. They are afterwanls dried upon 
mats in the sun, which takes about thna* days. 1'he dried 
clove is about two-thirds of an inch long, ami «*unsistN of the 
calyx-tube^ which divides above into four poirded spn'ading 
sepals, surmounted by a globular bud, cousisfifjg tdHpctal i 
and enclosing a luuiibcr of stamens. All parts of the <dovo 
abound in oil cells. If of gotul <pntliiy it slitnild In* jilnmp, of 
a rich brown colour, and the tul should t'xude upon pressuro 
being made with tin* finger nail j the taste H\l^nlld be aromatic 
and very pungent, 

Muihf r called in hidtn (tnale cloves), are 

ovate-oblong lierries about an inch long, and contain two durk« 
brown obkmg ctCyleduus w!d(*h abound in starch; tlnw iiave 
the odour of chwes, Ijut eotitaiu much less t'HStmtiai oil. 

Glove sialkff, in (br/.fwatld ri4-unm, are only brought to 
India for rc-c.xport to Mu rope, 

The oil of dovoa of tho Indian ba5?ai‘.s is made by Kteeping 
cloves in sweet oil* No essential oil is manufactured in the 
country. 

Chemlml oomj^nmiion, — ^Dleiim Caryopliylii, whicli i« the 
most important eonstitiient of cloves, is obtainable to the 
extent ut 16 to 20 per cent. But tu extne t the whole, the 
disfcillafioii must be long continued, the wabT being returnf*d 
to the same material. 

The oil is a colourless or yellovsrisli liquid wdii a iwwerful 
odour md tasio of cloves ; np. g'A hOtfi to It is a mixture 

of a terpene and atj ox\gemttod oil called hhojmol^ in variable 
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proportions. According to Schimmel & Co-j the genuine oil of 
cloves has a specific gravity of 1*067, and the oil of clove stalks 
a specific gravity of 1*060 to 1*063. The former, which is 
termed light oil of cloves, and comes over in the first period 
of the distillation, has the composition a specific gravity 

of 0*918, and boils at 254° C. Vapour density 7*7. It deviates 
the plane of polarization slightly to the left, and is not coloured 
on the addition of ferric chloride ; it is converted by Br into 
0i5ij,22 (250? — 260°). (BecJceti and Wright Journ, Cliem. iSoc, 
29, 1.) Eugeiiol has a specific gravity of about 1*080 at 0° C., 
and possesses the taste and odour of cloves. Its boiling point 
is 252° {Church)^ vapour density 6*4. Eugenol, 
is devoid of rotatory power, it belongs to the phenol class, and 
has been met with in the oils of pimento, bay, canella, cinnamon, 
&ic. According to G. Laube and H. Aldendorff, the percentage 
composition of cloves is water 16*39, nitrogenous matter 5*99, 
volatile oil 16*98, fat 6*20, sugar 1*32, nitrogen free extractive 
37*72, cellulose 10*56, ash 4*84. The dried spice yielded 
nitrogen 1*16, volatile oil and fat 27*72. A principle called 
caryophyllin, which occurs in silky needles in stellate groups, 
has been isolated from clovos ; by the action of nitric acid it is 
converted into cavyophyllic acid. {Watts, Did* Qhem,, ^yidJEJd.) 

Commerce , — 'The imports of cloves into India ^ in 1884-S6 
were 4,791,006 lbs., valued at Es. 11,09,841, all from the east 
coast of Africa and Zanzibar. Of this quantity 4,598,419 lbs. 
came to Bombay. During the same year Bombay re-exported 
1,618,465 lbs., of which 1,1 12,224 lbs. went to the United King- 
dom, and 473,799 lbs. to Ghina and the Straits. 

MELALEUCA LEUCADENDRON, Linn, 

Fig. — BeniL and Trim,, t, 108 , 

— Indian Archipelago, Malay Peninsula. The essen- 
tial oil. 

Kayaputi-ka-tel {Uind,), Kaiyappudai-cailam 
{3’am.).Kayapufci-tall (Bang.), Kayputi-nu-fceltCfMifi), Kayap-ott- 
che*tel {Mar.) 
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History, U ses,. See , — TMs oil appears to liavo been Erst 
prepareji as an article of commerce by the Datch abfuit 1 7 27. 
'B-umphius, who passed nearly fifty years in the Dutch Kant 
Indies, and died at Ataboyna in 1702, was the first to bring to 
notice that the Malays and Javanese made use of the leaves on 
account of their aromatic properties ; this led to their diatilla* 
tion, and Rmtiphiixs relates how the oil was obtained in very 
small quantities, and %vas regarded as a “power! til sudorific. It 
was probably uuknovra in India before the cornmeneenuuit of 
the present century, about the time when it Erst hi'carne an 
article of coninierce in Bugland, The island of Bi>uro in the 
Molucca Sea is stated by Bickrnoro, an American traveller, 
who passed some time there, to produce about d,000 bottles 
annually; but from the fri.do returns of the Straits Sett la- 
ments it appears that the largest quantity is shipped frofn 
Celebes. (Pharmacogrtiphia,) The oil is niuch useil in India as 
an ©rternai application for rheumatism, and has nlst^ betm 
given intornally in chronic cases with advantage. It is a 
powerful stimulant and antispasmodic in choleraic diarrhau, 
and on account of its sfci nnlant and rubefacient action it is a 
iisoful local application in the chronic forms of pityriasis, 
psoriasis, Qcznmn and acnc so common in India. 

-Oajnput oil varies hi colour from yellowish 
green to bluish green ; it is a transparent mobile fluid, with 
an agroeabio camphorac<*ous odour, uiul bitter aromatic taste, 
sp. gr. 0*926, it remains liquid at 16*^ U., and deviates thn ray 
of polarised light to tlio left. 

Ohemi^a! The re.searches of Hebmidt and oth? r 

chemists have shown that cajuput oil consist"^ chie fly nf hydrato 
of cajuputal or cincol, which may bo nlihiined from 

the crude oil by fnictional ilt^ttlhitiou at 17# C. If it is re- 
peatedly distilled from P-O * it is converted int*» terp* 
Cinool, a liquid smelling like cmnplior, is the chief m, 

of OL Cinm and OLCajuputi; it occurs also in oil of Rnsemary- 
(mhor,) For its reactions and chemical competition thn 
reader is referred to Watths Diet* Of CImni. by Moriry aur? 
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Muir (ii. 187). E. Voiry (Chem, News, June 15tli 1888, 
p. 241,) states that on fractional distillation cajupat oil yields a 
terpilenol, which has no action on polarized light. He further 
obtained acetic^ butyric and valerianic ethers mixed with a 
carbide boiling at 160® in a vacuum. 

The green tint of the oil is due to copper, a minute propor- 
tion of which metal is usually px^esont in all that is imported. 
It may be made evident by agitating tho oil with very dilute 
hydrochloric acid. To the acid, after it has been put into a 
platinum capsule, a little zinc should be added, when the copper 
will be immediately deposited on the platinum. The liquid 
may bo thou poured off, and tho copper dissolved and tested. 
When the oil is rectified, it is obtained colourless, but it readily 
becomes green if in contact for a short time witji metallic 
copper. 

CoDunerce . — The oil is imported into India from Singapore 
in large quantities packed in common black quart bottles. 
From the official trade reports of the latter port it appears that 
India is the chief market for this article. A.verage value, 
Ee. 1^- per bottle. 

EUGENIA JAMEOLANA, Lam. 

Fig . — WbjU Il\, t, 635; Bcdd. FL Syh\ I, t. 197. 

Hab. — India. The fruit, leave?, seeds and bark. 

Vornacuhir , — Jamun (Hind.)} Kaiajdtii (Deng.), Jumbii 
(liar.), Navel {'Fnin.), Jambudo [Giiz.), Ncredi {Tel.), Nevalo 
(CiOl;.)- 

History, Uses, &C. — This tree, Vvhich yields an abun- 
dant crop of subacid edible fruit, duxung the hot weather, is com- 
xiioii all over tho country. In some places tho fruit attains tho 
size of a pigeon's egg, and is of sujxeror quality. In Guzerat 
this Large kind is called Faras-jamhu^' . The Jambu has nunie- 
rous synonyms in Sanskrit, it iscalled yieghavarua (cloud-colour^ 
ed), ’Meghahhi (cloud-like), Nlivphalu (black- fruited), Ruja^ 
n.— 4 
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^hala (king’s-fruit), &c. According tu tlit,* Dirghama-Sotra it is 
one of tke four colossal mythic trees which mark the four cardinal 
points, standing to the south of Mount Mcni ; four great rivers 
rise at its foot. The Vislmupunina shite i that the continent of 
Jamhudvipa takes its name from this tree. Ibn Batuta, who 
visited India in 1332, mentions {Jtmvht) imeoftho 

fruits of Delhi. A vinegar prepared, from ihu juice of the ripo 
fruit is an agreeable storaacliic and earminaiivu ; it i.- also used 
as a diuretic. A sort of spirituous liipu r, called Jiunbava, is 
described in rcctot Sanskrit works as prepand l>y distillation 
from the juice. The bark is astringent, and is used, ulont or 
in combination with other medicines of its cla>Sj in the prepa^ 
ration of astringent decoctions, gargles and washes. The fresh 
juice of the bark is given with goat's milk in the diurrluca of 
children. (OhaJimdattu.) The expressed juice of the leaves 
s used alone or in combination with other astringents in dysen- 
tery, as for example in the following proscription:^ — Take of 
the fresh juice of the leaves of B. Jrwiholantf and tlio iMungo 
about a drachm each, Emblicinyrobaluns a drachm, anti admin- 
ister with goat’s milk and honey. (Bharximihiaa.) 

The author of the Makhzau notices tlu‘ 4anuln ut coti^idor- 
able length; after describing the tree, ho -ayH that the fruit is 
a useful astringent in bilious diarrhoea, :uid u gotnl 

gargle for sore throat or lotion fur ringworu? of hi ad. Thu 
root and seeds^ ho ob.serv’-es, ax’c useful a^tiiugonts, also the 
leaves. He tells us that a kind of wine is made from the fruit, 
and that the juice of the leaves dissolves inui filings, or, as ho 
expresses it, reduces them to so light a condition that they 
float upon the surface of the liquid m u scum. This when 
collected and washed ho recommouds as a tonit and astringeni. 
A wine and syrup of the fruit has been .shown tvi us by Mr. M . 
C. Pereira of Bombay; they much rcsomblc in Havour similar 
preparations made with red currants, and appear to have 
stomachic and astringent properties. Bomo years ago at 
Monghyr, in Bengal, oxeclleiic brandy was prepared from the 
fe.mented fruit. Of late years tlie sca dn of this tree have 
been recommended as a reiumh iu tbaliute?. 



MYRTAGBm. 


27 


Dr. O. Graeser, of Bonn, has published in the Centralblatt 
filr KUnische Medieina> highly-interesting' account of a series of 
experiments with the extract of the fruit of Syzyghim Jamhola- 
niim on dogs, which had previonsly been made diabetic by the 
administration of phloridzin. 

Dr. Graeser thought that the best way of studying the phy- 
siological and therapeutic action of the new drug was to ^dmin- 
istor it to dogs which had artificially been made diabetic by a 
method introduced by V. Mehring, who found that artificial 
diabetes can at any moment be produced in dogs by th© admin- 
istration of phloridzin. 

A young dog of 2,700 to 4,800 granames body weight, to 
which 2*5 to 4*8 grammes of phloridzin (1 gramme to 1 kilo 
body weight) have been given, in the course of a day will show 
an excretion of sugar, lasting for twenty-four to thirty hours, 
and amounting to 5*89 to 12*45 grammes. Graeser first gave 
the daily dose of phloridzin, but later on he split the quantity 
into doses of 1 gramme, given every two to three hours. In 
both cases the excretion of sugar was the same. Diarrhoea 
was caused by phloridzin in three cases. After Graeser had 
experimented for some time with phloridzin alone he began to 
administer simultaneously phloridzin and extract of Syzygium 
Jamholanvm. The latter was given before, along with, or after 
phloi'idzin, and invariably had the effect of reducing the 
expected excretion of sugar most considerably. This reduction 
amounted to at least half, in some cases even to nine-tenths, of 
the quantity of sugar which would have resulted had phloridzin 
alone been given. At the same time the duration of the dia- 
betes was shortened. Dogs, which under phloridzin alone had 
excreted 5*89 to 12*45 grammes of sugar, showed under the 
Jambul treatment a maximum excretion of 2*906 grammes of 
sugar, and a minimum excretion of 1*5 nrainuie. 

As jambul showed such a powerful effect on the artificially- 
produced diabetes, it may bo anticipated that when given at 
the proper time and in a large dose it wHl entirely prevent the 
excretion of sugar* 
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It is not yet known kow Jambnl given in large closes acts on 
the pathological diabetes mellitus of man. Bat it is well worfcli 
trying. The experiments on man are all the more as 

no ill effect has ever yet been produced by the new drag. A 
favourable, effect of such experiments would prove that phlcu id- 
zin diabetes and pathological diabetes are of a similar iiattire. 

In all the animals on which Graeser experimenteil no signs 
of any secondary effects of jambnl extract were observed, not 
even after doses of 18 grammes. In one case diarrheca set in, 
which, as further experiments proved, was caused by pbUnidzin 
and not by jambul. 

All his experiments were made with extract of jambal pre- 
pared by Mr. R. H. Davies, F.I.C., chomist to the Society of 
Apothecaries, London, from seeds which the autlior had him- 
self brought over to Europe. As the fruit contains great quan- 
tities of starch, it was thought advisable to fliiniimto this ns 
much as possible in preparing the extract. Several extracts 
w(Sre prepared out of the whole fruit, or solely out of the kernel 
or solely out of the pericarp ; 100 grammes of tho fruit gave 
1 6|- grammes kernel-extract, and 3 3 1 grammes pericarp extract. 
The most given in one single dose was 6 grammes, tho maxi- 
mum daily dose 18 grammes. 

Whether the active principle, is contained In tho pericarp 
or kernel cannot as yet be decided to a certainly. Probably 
it is contained in both, but to a greater extont in the pericarp. 

From the long series of exporimonts which ha has mmio, 
Graeser draws the following conclusions : — 

3. Phloridzin diabetes is considerably lessonod by jambtil 
extract. 

2. Jambul extract is non -poisonous, and does not cause any 
ill effect. 

3, The active principle contained in jambnk'^ia not ySJt 
known. It will have to be determined by carefdf analysis and 
further experiments. (Chem, and Dnfggut 

With reference to Graeseris experirnaafes, G* 1» lavelno 
(Vratch^j 1889, p. 1029,) records having obt&inM nogalite 
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suits witli tlic seeds in tliree cases of diabetes in wbicli tbe urine 
contained from G to 7 per cent, of sugar. In tliese cases the pow- 
dered seeds were given in doses of one gram 4 to G times a day* 

Description. — The fruit unless improved by cultivation 
is about the size and shape of a small olive^ of a purple colour, 
and very astringent ; within it is a thin white papery shell, 
which encloses a large green kernel, also very astringent. The 
bark is grey and fissured externally ; internally it is red and 
fibrous ; its minute structure is remarkable in having several 
rows of very largo, pitted, oblong-oval cells, which can be 
easily seen with the naked eye. The odour is like that of oak- 
bark, and the taste very astringent. The leaves are 3 to G 
inches long, ovate or oblong, obtuse, more or less acuminate, 
coriaceous, smooth, shining, closely nerved, the numerous 
nerves uniting within the margin. When crushed they have 
an agreeable terebinthinate odour, and on distillation yield a 
bright green oil. 

Chemical corn-position , — The proximate composition of dry 


Jambul seeds according to Elborne is — 

Essential oil a trace 

Chlorophyll and fat 0'37 

B-esin soluble in alcohol and ether 0*30 

Gallic acid 1*65 

Albumin T25 

Coloured extractive soluble in water 2*70 

Moisture... 10*00 

Insoluble residue 83 73 


100*00 

Jarabulin, a glucoside, is stated to have been found in the 
seeds; it is said to have the power of preventing the diastatic 
conversion of starch, &c., into sugar. The bark of the tree 
contains 32 per cent* of tannin and affords a Kino -like gum. 

Commerce,— Tbe fruit and ^eds are sold in the Indian 
markets. 
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PSIDIUM GUYAVA, Linn. 

Fig . — BJieede Hort, Mai. iii., t. 34, 35 ; Rmnph. Amh. t., i. 
47. Guava tree {Djiig.), Goyavier (Ft.). 

Hab. — America, naturalized in India. The bark and 
leaves. 

'VernaGidar. — Lal-safri'£m, Sufed-safri-tim Lal-jam, 

Sufed-jam (Dak), Tdmbara pern, Pandliara peru {Mar.), Bluv- 
appu-goyya-pazham, Veliai-goyya-pazliain (Tam,), Tella-jfim* 
pandu, Erra-jam-pandu (Tel.), Bili-sliibe-baunii, Kempu-shib^- 
bannu {Oan,), Dhop-goaciihi-plial, Lal-goaciihi-phal (Beng.). 

History, Uses, &c,— The red and white guavas appear 
to be only varieties of one and the same species. They huvo 
been introduced into India from America, probably by 
the Portuguese, and are now universally cultivated, and iu 
some parts of the country have run wild. The fruit is a favoiu’^ 
ite with the natives, who like its strong aromatic ilavour. 
It is astringent and has a tendency to cauao co-stiveness* 
Europeans generally prefer it cooked, or in the form of jelly* 
In Goa the Portuguese make a kind of cheese of it. The bark, 
which is also astringent, is recommended in the Pknrmawpttia 
of India as a remedy for the chronic diarrhoea of children. 
Dr, Waitz {Diseases of GMldren in Mot Climates^ p. 225,) directs 
half an ounce of the root bark with six ounces of water to bo 
boiled down to 3 ounces ; of this decoction, the dose is one or 
more teaspoonfuls three or four times a day. Ho also recom- 
mends the same preparation as an external astringent in the 
prolapsus ani of children (p, 233), The leaves have also been 
used successfully as an astringent in diarrhoea, 

Discourtilz places this plant among the aromatic antispas— 
modics; a decoction of the young leaves aud shoots is prescribed 
in the West Indies in febrifuge and antispasmodio baths, an in. 
fusion of the leaver in cerebral affections, nephritis and. cac hexia • 
the pounded leaves are locally applied in rheumatism ; an extract 
is used in epilepsy and chorea* the tincture is rubbed into the 
spine of children sufiering from convulsions. The fruit and its 
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consei-’ve are astringent and suitable to those su:ffering from 
diarrhoea and dysentery. {Gottg et Lejanne^ Eesume do la Mat, 
Med. Goloniale, p. 108.) 

description. — The external surface of the bark when 
fresh is smooth and brown^ marked by superficial scars indica- 
ting the separation of squamous plates of dead bark. These 
plates sometimes remain partially attached. Beneath the 
brown epidermis the fresh bark is green ; its inner surface 
is marked by longitudinal striae^ and is of a li^ht brown colour. 
The taste is astringent and agreeably acid. The leaves are 
aromabicj egg-shaped or oblongs, short stalked^ covered with 
soft down underneath,, and with the principal veins very 
prominent. 

Microscopic structure . — Sections show that the bark consists 
of an epidermis, made up of two rows of brick-shaped brown 
cells, and alternate zones of vascular and parenchymatous 
tissue, varied towards the inner part by three broken circles 
of liber cells. The medullary rays are numerous, and together 
with the parenchyma of the outer part of the bark, loaded with 
green colouring matter 3 - in the rays this extends some distance 
into its substance, and makes them very conspicuous. The 
vascular system is loaded with crystals, and contains a few 
starch granules. 

Ohemical composition . — The watery extract of the bark con- 
tains, as the mean of two determinations, 27*4 per cent, of 
tannin. Spirit dissolves the same amount of extract from it 
as water, about 33 per cent. The tannin gives a blue -black 
colour with ferric salts, a pinkish precipitate with gelatine, and 
a dirty green with acetate of lead ; the lead compound when 
perfectly dry yields 29 per cent, of oxide. 

After exhausting the bark by means of water and alcohol, 
another colouring matter is removed by soda, probably oxidized 
tannin. Ether extracts chlorophyll, and a little resin soluble 
with a bright red colour in alkaline liquids. No alkaloids or 
ammonia are present. The minei’al matter obtained by inci- 
neration is 10 per cent., and consists of calcium carbonate 
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afforded by tbe calciatn oxalate wbich is present iu tlie bark in 
the form of simple crystals. The tannage or inspissated 
watery extract of guava bark is reddish lM?own and brittle, 
very soluble in water, and containing as it does tunniu in a free 
state, should be a useful astringent. 

MYRTUS COMMUNIS, Linn. 

Fig. — Duhamel ed. nov* t, 40. Myrtle (Eng,)^ Myrto (Fn) 

Hab. — Europe. Cultivated in India. The leaves, fruit 
and -bark- 

Vernacular. — Aas (Arab.), Yilayati-melmdi (HiuiL). The 
berries, Hab-el*aas {Arab., hul. bazars}. 

History, Uses, &c. — Amongst the ancients the Myrtle 
{iivp(rivri) was a phallic emblem sacred to Venus, at the festival 
of Myrrha, the incestuous mother of Adonis, iruirrittd women 
wore wreaths of the leaves ; and in VirgiPa infernal regions 
the victims of love concealed themselves among tine myrtles. 
At Eomethis plant was not allowed to be placed upon the altar 
of Bona Bea, but at the festivals of Eleusis every one was 
crowned with it; it was supposed not only to. inspire iove» but 
to maintain it. According to a Greek myth, the nymph Myr- 
sine, having outstripped Atheno in a race, was turned into a 
myrtle bush by the goddess, who, however, repenting of her 
cruelty afterwards, became particularly attached to the plant. 
The Romans, after they had intended fighting for the Sabine 
women whom they had carried off, purified themselves with 
sprigs of myrtle, ideo tunc lecta (says Pliny) qummm wnjacitmii 
et huic arhori jorceest Venus. Pliny also tells us that Romulus 
planted two myrtles at Rome, one of which afterwards becamo 
the favourite of the patricians, and the other of the people ; 
when the former had the upper hand the plebeian myrtle 
withered, but when the power of the latter was in the ascendant 
the patrician myrtle faded. Before pepper was known myrtle 
berries were employed as a spice to season food, and wine was 
flavoured with them. {EisL Nat^ 15, 05.) For many other 
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superstitions concerning the myrtle extending down to modern 
times, see De Gubernatis {Myth^ des Plantes^ II. y 233). 

The myrtle occupies a prominent place in the writings of 
Hippocrates, Pliny, Dioscorides, Galen, and the Arabian 
writers. Pliny furnishes an account of it, of which the following 
is a summary : The berries arrest hsemoptoe ; they are used in 
dysentery and as an application to indolent ulcers and inflamed 
eyes ; and in wine are an antidote to the poison of mushrooms; 
they also cure the bites of scorpions, inflammation of the blad- 
der, headaches, abscesses, aphthae, leucorrhoea, and other 
mucous discharges. The juice is diuretic, but constipates. 
An ointment made with it cures eruptions of the skin and 
darkens the hair. The dried leaves in powder arrest sweats ; 
in fomentations check the white flux, correct prolapsus of the 
womb aud rectum, and are employed to cure ulcers, burns, 
erysipelas, otorrhoea, alopecia, and eruptions of the skin, to 
arrest hemorrhage, and as an application to lentigo, ptery- 
gion, panaris, condylomata, and swelled testicles. A wine 
made from the berries was used for most of these purposes, 
and was regarded as tonic. This catalogue of vi rtues is repeated, 
but hardly enlarged, by subsequent ancient writers, who, 
however, following Galen, ascribe myrtle the opposite quali- 
ties of colvl. amd hot, or astringent and stimnlant, the former 
residing chiefly in the leaves, the feitter in the berries. 

In 1876 attention was directed to the haedioinal properties of 
the plant by Belioux de Savignac, who recommended an infu- 
sion or diluted tincture of the leaves as an astringent lotion, 
and the finely pt»wdered leaves as an application to iSlcers,'A;c- 
He also used the powder in doses of 1 to 4 grams internally 
in chronic catarrh of the bladder and in menorrhagia ; and 
the infusion in chronic bronchitis. The Oa^ymyrsine or wild 
myrtle,’^ mentioned by the ancients, the Aas-eUhari of Mahome- 
tan writers, is not a myrtle, but the liuscus aculeatus or 

butcher^s broom/^ 

Of late years the volatile oil of niyrtle leaves has-been brought 
to notice as an antiseptic and rubefacient when need exter- 
nally ; given internally, in sm^l doses (0*06 to 0*09 gramj, 
II-— S 
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promotes di^’tsstion like myrtle berries, but in large doses it 
acts as an irritant. It is excreted by tbe kidneys and through 
the respiratory tracts, and communicates a peculiar odour to the 
urine. According to Lauder Brunton the. urine of persons 
taking it gives a precipitate' with nitric acid ; he considers that 
likeoopaiba it maybe used as an expectorant in chronic bronchitis 
with profuse expectoration and in chronic inflammation of the 
bladder or urethra. It is best administered in gelatine ctipsules 
containing 4 to 5 drops of the oil. The fragrant water distilled 
from the flowers and leaves is known in France as Eau d' ange. 
According to Brannt, the manufacturers of volatile oils in 
Southern France place a myrtle water upon the market which 
is actually prepared from the oiL 

Chemical comfosUion ^ — Biegel (1849) obtained from the ripe 
berries a volatile oil, resin, tannin, citric acid, malic acid, sugar, 
etc. Baybaud (1834) found the volatile oil, as distilled from the 
leaves, flowers, and fruit, to have a yellowish or greenish-yellow 
colour, and to be lighter than water. Gladstone (186S) ascer- 
tained it to have a specific gravity of ‘891, to be dextrogyre, and 
to consist mostly of a hydrocarbon, boiling between 

]t50® and 170® 0, E Jahns (1889) examined a sample of 
Spanish origin, having a sp. gr. of '910 at 16®, and a rotatory 
power of [a] = +26 ’7®. On fractional distillation thetorpene, 
C ^ came over at 1 58® — 160® ^ rotatory power [^t] i>= + S6*S®, 

and corresponded in its chemical properties with dextropinene* 
Cineol, boiling at 1 70°, a second constituent, was obtained by 
Wallaces process. A little camphor was also present but could 
not be isolated- {Journ. Ohem. Soc., June, 1889.) The bitter 
principle has not been investigated ; it is probably a glucoside. 

Commerce , — Dried myrtle berries are obtainable in in<^t of 
the Indian bazars. 

MELASTOMACEJiJ. 

MEMECYLON EDULE, JM>, 

Fig. — Boxh. Cor. PI. I., t. 82 ; Wight le., t. 278. Iron- 
wood tree {Eng.), M^mecylon comestible {Fr.). 
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Hab . — Eastern and Western Peninsulas, Ceylon* 

VerTiacular. — Anjana, Yalki, Kurpa, Lokhandi (Mat.), 
Kaskamaram {Tam.), Alli-cbedda (Tel,), Surpa {Can.}, Warir 
kaka, Seroo-kaya (Cingk,), 

History, Uses, &c.—M. eduh, also callod Jf. tmeio- 
rium from its use in dyeing, is a skrub or small tree gromng 
on killy ground. In Sanskrit it is called An jani, a name derived 
from anjaria, a pigment or colly rium. The leaves are us€kd 
in India and Ceylon as a dye, and afford an evanescent yellow 
lake wken used alone. Tkey are chiefly valued on account of 
their action as a mordant, and are used witk.myrobalans and 
Sappan wood or Okayroot {Oldenlandia 'umhellata) in pre- 
ference to alum iu producing a deep redcolonr muck uaedby mat- 
makejrs in Madras. Medicinally, an infusion of the leaves is 
used as an astringent collyrium in conjunctivitis, and a de- 
coction of the root in menorrhagia. The pounded bark with 
aromatics, such as ajwan, pepper, and zedoary is tied up in a 
cloth for fomentation or applied as a plaster (lep) to bruises. 
Dr. Peters has brought to our notice the use of the leaves in 
the Deccan as a remedy for gonorrhoea of considerable repute. 
Sprengel, apparently misled by the Cinghalese name Wari- 
kaha, supposed the leaves to be source of the Wars dye of the 
Arabians. 

Description, — ^The Flora of .British India notices twelve 
varieties of this extremely variable plant, which is generally % 
large bush, remarkable for its bright green foliage, and cTua- 
ters of purplish-blue flowers on the bare branches, which are 
succeeded by globose deep purple berries about J inch iu 
diameter, and crowned with the 4-toothed limb' of the calyx. 
The berries are edible but astringent. The leaves are from 1 J to 
SJ inches in length, and 1 to inch broad, entire, firm, and 
leathery, with short petioles, and very indistinct lateral vena- 
tion, they turn yellowish-green when dry ; the taste is acid, 
bitter and astringent. 

Chemical corn-position. — Prof. Dragendoirff {Pharm, Z^Uchr. 
fiir Rxtsslandi xxi., S62,) proved the absence of an alkaloid. 
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and ike presence of a yellow glncoside in tlio leaves. Tlie 
latter he considered not to bear any resemblance to ckryso- 


phanic acid. 

A proximate analysis of tbe leaves, which we have made, 
indicated the following constitnents : — 

Moisture... 6-90 

Chlorophyll and resins * .,....,..,.5*59 

Resins, malic acid and glucose; spirit extracit ....16*00 

Colouring matter, gum, maiates and glucose ; water 

extract 17*91 

Dissolved by soda solution — 4*4:5 

Stai'ch and pararabin removed by boiling dilute ilCl... 23*32 
Crude fibre and silica ..,...,,.25*83 


100*00 

The total malic acid amounted to 6*48 per cent., glucose 6*25, 
and the total inorganic matter 11*80 per cent. The alcoholic 
extract was brown in colour, sweet and styptic to the taste, and 
nearly all soluble in water ; the solution readily reduced Feh- 
ling^s solution, and gave a crystalline precipitate with lend 
acetate. The aqueous solution was yeliow-oolourod ; it afforded 
a precipitate of mucilage and salts with two volumes of alcohol, 
and gave a crystalline precipitate with lead acetate, A decoc- 
tion of the leaves afforded a green colour with iodine solution 
through the blending of the natural colour with the atarcii 
iodide. The ooloaring matter is freely soluble in water, spar- 
ingly in spirit, and insoluble in ether. The aqueous solution is 
turned greenish-brown by ferric chloride and is not affected by 
gelatine, the colour is not precipitated by neutral plumbic 
acetate or by acids ; it is intensified by the fixed and volatile 
alkalies. The glucosidal decomposition is preferably effected 
by boiling with dilate hydrochloric acid, which results in the 
deposition of a red powder attended with the formation of a 
volatile substance having the odour of saffron. The red 
decomposition product is very sparingly soluble in water, 
insoluble in ether, and very soluble in rectified spirit and dilute 
alkaline liquors ; a spirit solution is precipitated by ether. It 
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affords an intense yellow colour with diluted alkali, and orange 
brown when concentrated, and is precipitated in brown flocks 
by acids. Sulphuric acid forms with it a yellowish-brown 
solution, from which it separates on standing in a pulverulent 
condition ; nitric acid dissolves it with the formation of a fine 
red hue. The decomposition product is resinoid and amor- 
phous, and is neutral in reaction. 

LYTHEACE®. 

AMMANNIA UACCIFERA, lAn ii. 

Fig.— lam. nU t 77,/. 5. 

Hab. — Tropical India. The herb. 

Vernacular, — Dad-m^ri {Hind.), Gtiren, Bhar-jambdl 
Kallurivi, Nirumel-neruppu (Tam,), Agni-venda-pdku (Tel,), 
Kallur-vanchi (Mai,) 

History, Uses, &C. — Ammannia is supposed by some 
to be the Agni-garbha, or plant pregnant with fire of Sanskrit 
writers, but this is very doubtful, as the same name is applied 
to the Arani or soft wood used in the production of the sacrifi- 
cial fire. The properties of this plant and its use by the natives 
as a blistering agent appear to have been first brought to the 
notice of Europeans by Roxburgh. Ainslie quoted him, and 
remarks that the plant has a strong muriatic smell, but not 
disagreeable ; the leaves are extremely acrid, and are used by 
the natives to raise blisters in rheumatism, fevers, &c., the 
fresh leaves bruised and applied to the part intended to be 
blistered, perform their office in half an hour, and most 
efleotually. In Pudukota, under the name of Sigappujp^ 
pugai, the plant is used to prepare a liniment which is 
applied to tne temples as a remedy for burning pain in the 
eyes. The author of the Bengal Bispensatorg states that he 
made a trial of the leaves in eight instances ; blisters were 
not produced in less than twelve hours in any, and in three 
individuals not for 24 hours. The bruised leaves had been 
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removed from all after half an hour. The pain orcasioni'tl was 
absolutely agonizing until the blister rose; they cause<I UKu-e 
pain than cantharidesj and were far inferior to the Pbmihatjo 
rosea in celerity and certainty of action According to Fleming, 
the leaves are applied to cure herpetic eruptions- The authors 
of the Pharmacopceia of India merely notice the unfavourable 
opinion of the drug expressed in the Bengal Biapenminry . W o 
have made some experiments with an ethereal tincture of the 
leaves, which lead us to form a much more favourable opinion of 
them; in several instances it blistered rapidly, effect ually, am! 
without causing more pain than the liquor epis|)ustieus of' the 
Pharmacopoeia, which it resembles in colour. Upon evapora- 
tion of the ether a dark green resinous extract is left. A 
spirituous tincture was also tried, but it was not nearly so 
efficient. Br. Bholanath Bhose describes a mode of treatment 
of obstinate spleen disease by the juice of the leaves administered 
internally, but its administration in this manner has been 
objected to as causing pain and yielding uncertain results. In 
the Concan the juice is given with water to anitnulB when in 
heat to extinguish sexual appetite ; the plant fresh or dried is 
administered in decoction with ginger and Cyperus root for 
intermittent fevers, and its ashes are mixed with oil and applied 
to herpetic eruptions. Ammannia is common in low moist 
ground in India, and' flowers in November and December. 

Description. — An herbaceous, erect^ much-branched 
plant, having foliage something like that of rosemary ; stems 4- 
sided ; leaves sessile^ opposite, lanceolate, attenuated, about an 
inch long and J inch broad, much smaller on the upper parts of 
the plant ; calyx 4-cleft to the middle ; lobes acute ; accessory 
teeth very small; flowers very minute, aggregated in the axils 
of the leaves, almost sessile ; tube of the calyx at first narrow 
and tightened round the ovary, in fruit cop- shaped ; petals 
wanting ; capsule longer than the calyx, 1 -celled ; flowers red. 
The whole plant has an aromatic and rather agitable odour. 

Chemical composition . — An alcoholic extract prepared with 
80 per cent, alcohol was made from the air-diied and powdered 
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plant : the greater part of the alcohol distilled olf_, and the 
remainder allowed to evaporate by exposure to air. When free 
from alcohol the extract was boiled with water^ and the liquid 
separated from insoluble matter while hot. The filtrate was at 
first of a dark reddish brown colour^ but became turbid on 
cooling, a dark resin separating on the sides of the capsule : no 
crystalline matter'separated. After standing for some days the 
fluid was separated from suspeuded matter, and agitated with 
ether. The ether extract was of a yellow colour, indistinctly 
crystalline, possessed a very aromatic odour, and had a strongly 
acid reaction. Ah aqueous solution gave a deep brownish, almost 
black precipitate with ferric salts : with' ammonia a deep caramel 
yellow colour, which darkened somewhat on exposure. With 
alkaloidal reagents negative results were obtained; after boiling 
with dilute sulphuric acid, the solution slightly reduced Fehling’s 
solution, indicating the probable presence of a glncoside. 
Some of the aqueous solution rubbed on the skin of the arm 
produced no vesication. The dark* resin which separated on 
the sides of the capsule on boilipg the alcoholic extract with 
water, dried to a* brittle black mass, but with a purple tinge, in 
thin layers. This substance was easily soluble in alkalies, and 
was reprecipitated by acids in cinnampn coloured flocks. With 
cold nitric acid it dissolved at once forming a deep reddish 
liquid, .which after standing for a short time evolved nitrous 
fumes. In acetic acid it was als6 soluble, but less readily than 
in nitric acid. In ether it was insoluble. An alcoholic solution 
gave with ferric chloride a black precipitate, which was changed 
to dark brown on the addition of acids. Applied to the skin in 
alcoholic solution negative results were obtained. That portion 
of the alcoholic extract originally insoluble in water consisted 
of resinous matter- Some of the powdered plant was distilled 
with water, the distillate had a slight odour, but yielded 
practically no extractive when agitated with ether. In one 
experiment the distillate afforded a very faint red coloration 
with ammonia, but on repeating the experiment negative results 
were obtained. An alcoholic tincture of the plant applied to the 
skin of the arm produced no vesication, and a similar r*.-"*<^tive 



40 


LYTEEAGEJEl. 


result was also obtained with an efcbereal solutioui and fcliough 
il^re is very little doubt that plunabagin is the active principle 
of\.tbe drug, only in one experiment was any reaction similar to 
that yielded by plambagin obtained. It is probable that the 
sample operated on was inactive from the failure to obtain any 
vesication with an ethereal solution of the whole plant, more 
especially as a subsequent distillation of seven pounds of the 
dried and powdered drag from another source yielded a distillate 
having the strong aromatic odour of plurabagin, and which when 
shaken with ether afforded a yellow crystalline substance which, 
on re-solution, gave a red colour with alkalies. 

WOODFORDIA FLORIBUNDA, 8alkh. 

Fig. — Itoxh. Cor, PLf t. 31 ; BoL Mag,, t, 1006. Downy 
Grislea (Eng,), Grisly multiflore {Fr,)» 

Hab. — Throughout India. The.flowers. 

Vernacular . — Dliai, Davi, Devti {Hhid,), Dhaiti, Dhaoshi, 
Phulsatti (Mar.), Dhaipbul (Beni;.), Serinjf (Tel.), Dhataki 
(Can.). 

History, Uses, &C. — The Sanskrit natoos of this shrub 
well describe its prominent characters. It is called Agiii-jvala 
(fire-flame), Tamra-pushpi (red-flowered), Guchchha-ptishpi 
(cluster-flower), Parvati (hill-born). The usual name is Dhataki. 
It is mentioned by Ohaki-adatta and Sarangadhara on account 
of its astringent propeiiiies. As a medicine the flowers are cb iefly 
prescribed by the natives in dysentery, beaten up with honey 
into a kind of confection. They are also thought to be of us© 
in menorrhagia; externally they may be used as an astringent. 
The natives of the Concaa in bilious sickness fill the pati©nt*s 
mouth with sesamum oil, and apply the juice of ^e leaves to 
the crown of the head ; this is said to cause the oil in the mouth 
to become yellow from absorption of bile ; fresh oil is then 
given repeatedly until it ceases to tarn yellow. Commercially 
he fiowei'S are of considerable importance as a dyeing and 
anning material. 
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Description. — The flowers and their oalices are red, the 
latter are permanent, and retain their colour after the flower 
has faded- As met with in commerce the calices generam 
contain the nearly mature capsules, which are two-celled and 
two-valved and completely enclosed. The seeds aro light 
brown, very minute, oblong and very numerous ; if the calyx 
is soaked in water it will be seen to be 12-toothed. lu 
ordinary samples of the article some of the flowers are in smell 
racemes, and a good many lanceolate leaves with a whitish 
under surface studded with black dots are mixed with them : 
both sides of the leaf will, if examined with a lens, seen to 
be covered by a close dense tomentum. 'fhe enlarged calices 
are very astringent. 

Chemical C07njp08itio7t , — The flowers yielded to Slummel 20’6 
per cent- of tannic acid, which explains their useb}’^ the Hindus 
in conuection with alum as a mordant and with other dye-stuffs. 

( Wattf Select, from the Records of the Govt, cf India ^ Vol. 

91 and 93.) 

Commerr^e . — The article is collected in largo quantities. 
Value, Rs. 15 — 25 per kandy of 5} cwts. The variation m 
nnce depends upon the quantity in the market. 


DAWSONIA ADBA, Lam 


Fig.~ham. TIL, L 296, /. 2j; WLjhtllL, 87 : Grif. U. PL 
A slat. i. 580. Honua {Eng,)^ Hennc (Ft\). 

Hab. — Western India; cultivated throughout India. The 
leaves and flowers. 

Vernacular,^ Mehndi {Iluid. ) , Mendi {Mar,, Gtiz.), Maru tonri, 
Aivanam (Tam,), Mehedi (Ueng,)^ Goranta (Tel,), Goranie 
(Can.), 

History, Uses, &Cc — Ilonnaib the Moudikaand Rakta- 
garhha, or plant pregnant with red colouring matter,” of 
Sanskrit writers. It is much esteemed by the Mahometans. 
There is a tradition that their IVophot spoke of it as Sggadu 
ii.— 6 
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^nihrn^^ (the best of herbs). In Arabic it is called Hiuna. 
At’abic and Persian works give Arkan and Ffikdliyun as the 
Greek names;* they describe the loaves as a vahuiblo cxierual 
application in headache, combined with oil so as to form a 
paste, to which resin is sometimes added. They art; applied 
to the soles o£ the feet in smalKpox, and are supp«isc<l to 
prevent the eyes being affected by the disease. I’hc'y al.>o 
have the reputation of promoting the healthy growth tvf the 
hair cun'! lails. An ointment made from tho leaves is ^pokeu 
of as having valuable healing properties, and u dcc'ctitui 
is used as an astringent gargle. The bark is given ui 
jaundice and enlargement of the spleen, also in calculoub 
aflections, and as an alterative in leprosy and obstiiiate skiu 
diseases, dn decoction it is applied to burns, scalds*, An*, 'fho 
seeds, with honey and tragacanth, are described as ccphulh*. 
An infusion of the dowers is said to cure headache, and to b« 
a good application to bruises; a pillow stuffed with them has 
the reputation of acting as a sopondo. (P/*. Emf^rmn.) Au 
ointment is also applied to bruises, and a perfumed oil is 
prepared from them, which is called in Arabic Dahn-ei*"fughiya 
and is used as a cosmetic. 

Ainslie notices the use of an extract prepared from the 
flowers and leaves by the Tamil physicians of Southern India 
as a remedy in lepra, half a teasp. onful twice a day being the 
dose. He also says that the leaves are applied externally in 
cutaneous ajffeclrons. In the Concan the leaf-juice mixed with 
water and sugar is given as a remedy for spermafcorrhcea, and 
with milk in the condition popularly known as hot and cold 
fits/*’ 

In the FhcurmacofCBia of India attention is drawn to their 
use in an obscure affection called burning of the feet/* 
often met with in India ; and the editor mentions his having 
himself witnessed, when in Burmah, a great amount of tempos 

♦ The jcvTTpoy of 0ioseorides (i., 109,) and Cypru# of Pliny (IS, $l ; 23, 
46) appear to be Henna, ‘ the leaves dye the hair of an orange colour.* 
Arkan ^15 j 1 is an Arabic word meaning m blight or disease which turns 
plants or men yellow (jaundice). 
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rai y relief fro ill ilie remedy when numerooB other moans had 
•previously failed. The fresh leaves beaten up into a paste with 
vinegar were applied as a poultice to the soles of the feet in 
most cases^ but some patients obtained greater relief from 
using stiong frictions with the bruised leaves over the part. 
In Southern India Henna seeds are called Iswaii, a corruption 
of the Persian word Isbaud or Ispand^ a name applied to the 
seeds Feganvm, Karmala by the Persians. They arc used 
by the Mahomettns of those parts as a substitute for the true 
Ispand in certain superstitious observances. {See Feginium.) 

1 he use of Henna for dyeing the hands and feet appears to 
be common among Mahometans in Asia and Africa, and was 
probably practised by the ancient Egyptians and Jews. Sir G. 
Birdwood has tlie following remarks upon its history in more 
Western countries : — Solomon is supposed by Sprengel to 
refer to the Henna plant in his Epithalamium (I. 14), ' My 
beloved is unto me as a cluster of Samphme (or Cypress or 
Oamphire) in the vineyards of Engedi.^ It is "undoubt- 
edly the K^irpo^ of Dioscorides and Cyprus in Egypt of 
Pliny. It is mentioned by Avicenna also under the name of 
Henna.^'* 

Description. Leaves ojiposite, smooth, short petioled, 
oblong, or broad lanceolate, pointed at both ends, an inch or 
tnore long and less than half an inch broad ; the flowers are in 
terminal, globular, cross-armed panicles, small, greenish white 
and very fragrant ; the fruit is round, the size of a pepper-corn, 
four-groOvedj with the apex depressed, four-celled.; the seeds 
are angular. The decoction of the leaves is of a deep orange 
colour, which is destroyed by acids, and deepened by alkalies 
and vegetable astringents; it stains the skin of an orange red 
colour, which does not disappear until the epidermis has been 
renewed. 

^ Chemical composition ^ — The colouring matter of Henna is a 
kind of tannin to which M. Abd-el-Aziz Herraory has given 
tlm name of liennotann'ifC acid. This principle is brown, of a 
♦ Cf, P. Bellouius Obs. II. 64. He viaited Egypt in A. D. lt^47. 
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resinoid appearance, and soluble in boiling water, ft possesses 
the properties of tannin, snob as blackening ferric salts 
and precipitating gelatine. It reduces oxide of copper in 
Trommer^s test, and beat decomposes it, with the p>roduction 
of crystalline neDd?es, which reduce nitrate of silver. (Jowr. 
de Fharmacie, Jan. 1863.) According to C. d. Thompson 
the leaves yield to boiling water from 12 to 15 j.)er cent, ♦) flic 
brown colouring matter, which is soluble in glycerine, st oin/ 
solutions of potash and ainmonia, and dilut-' acids, but very 
slightly in other, chloroform or alcohol : the loaves also yiehi 
2 per cent, of an olive-green resin soluble in ether and alcohol. 

PUNICA GRANATUM, Anni. 

Fig , — Benil. and Trim.y i. 118. Pomegranate {Eng.), 
Grenadier cominnn (Fr.), 

Hab . — Socotra, Arabia, Africa {?). Onltivated througiiouf 
India. The fruit, rind, and root bark. 

Vernacular. — Auur, Darim (Bind.), Dalim {Bnhj.), Dulimba 
[Mar,), Diidam ((luz.), Mudalai (Tam.), Danimma (Tel), 
D^limbe (Can.) ; the flowers, Julnar, Gulriar (Arab,, Pent,, 
Hind.), Pu-madalai {Tant.), Puvvu-ddnimina (Tei.), Hushi- 
ddlimbe (Can,), 

History, Uses, &C. — The pomegranate, which by Dicr- 

bach’s account is the StSr? of Hippocrates, is in culture in 
the south of Europe, Ambia, Japan, Persia, and Barbary, It 
is also much cultivated in India, but the Indian fruit is greatly 
inferior to that which is imported from the PersiaTi Gulf ports. 
The Sanskrit name is Badima, and the fruit is called Shtika- 
dana (parrots’ food) and Kuchaphala (breast fruit). Hindu 
physicians prescribe the juice of the ripe fruit combined with 
sa:Sron as a cooling medicine. ITiey also use the rind of the 
fruit and the fiowerr, combined with aromatics, such as cloves* 
cinnamon, coriander, pepper, &c., as an astringent in such 
bowel affections as are not accompanied with tenesmus. In the 
Concan the juice of the green fruit, rubbed with galls, cloves 
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and giBger is given in honey as a remedy for piles. The 
juice of the flowers with Durva root juice {Gynodo7i daciylon) 
is used to stop bleeding from the nose. The root bark does 
not appear to be mentioned in any Sanskrit works on ^Materia 
Medica. The Arabs call the pomegranate Rumman ; Andr is 
the Persian name. Mahometan writers describe three kinds, 
sweet, sour, and subacid. The Rnmm^n-i-bari or Wild Pome- 
granate of these writers is, perhaps, the P. profopiinica discov- 
ered by Balfour in Socotra, and which probably exists in the 
neighbouring continents of Africa and Arabia, but this name 
is also applied by the Arabs to the Tutsan or large Hypericum. 
Besides using the flowers and rind in a variety of ways on 
account of their astringency, they recommend the root bark as 
being the most astringent part of the plant, and a perfect specific 
in cases of tapeworm ; itisgiven, in decoction, prepared with two 
ounces of fresh bark, boiled in a pint and a half of water till 
but three-quarters of a pint remain ; of this wh^n cold a 
wineglassful may be drunk every half hour, till the whole is 
taken. This dose sometimes sickens the stomach a little, but 
seldom fails to destroy the worm, which is soon after passed.’**' 

The seeds of the pomegranate are considered to bo stom- 
achic, the pulp cardiacal and stomachic. It would appear that 
the Arabs derived their knowledge of the medicinal qualities of 
this plant from the ancients, as a similar account of them is 
found in Dioscorides and Pliny. The halaustivm of these 
writers is the double pomegranate fiower, a word which in the 
corrupted form of Balusitun is common in Arabic and Persian 
books.f The root bark and rind of the fruit are oflScial in the 
Pharmacopoeia of India, The official preparation of pomegran- 
ate root bark is open to objection on account of its nauseous- 
ness, and Mr. Siebold, in order to obviate this, has suggested a 
process for removing the astringent principles, (Pharm, Journ, 
[3], Xiy., 396.) With a similar object Dr. Yon Schroeder 

* Compare with Dioscorides i., 131, ir^pi poas. 

t Plin. 13, 34; 23, 57 bo 61 ; Scribon. Comp. 85 and 112; Dios, i., 
132 ; it is used to stop bleeding in accordance with the doctrine of signa- 
tures. 



So AH INTERLUDE IN SPAIN 

** We have no cracifix here, . • • We could . • 

** That doesn’t matter. I have my rosary- • . . Here it 
is. * . . I swear 

” Do not trouble. . - 

The examination continued- Van Nekker’s questioner 
claimed to be a Spaniard. 

“ You are not a Spaniard,” Van Nekker retorted. 

** How do you know ? ” 

You have a German accent.” 

It’s an international accent,” interrupted the autocratic 
Spaniard- 

I’ve never heard of that kind of German accent. . . 

** My colleague belonged to the Condor Legion in Spain, 
the International Legion. . . 

Ah, now I understand. All the Condor Legionaries are 
Germans. . . .” 

At this point occurred a curious incident. Subjected to the 
torture of the question, the Belgian priest noticed, at the height 
of a seated man’s head, small holes in the planking of the walls, 
which were covered with a flowered paper. These flowers 
had been pierced, a little too obviously, for it was easy to 
observe that they served solely for photographing the accused, 
full face and in profile, and that someone was coming and going 
behind the screen of wall-paper, like Hamlet behind the arras. 

The month was August. The sun began to warm the stones 
of that haunted castle. The' police spy went off to bed. Said 
the Spaniard to the Belgian priest : 

What was it made you think that Se^rldad agent was a 
German ? ” 

Quite simple. . . . When he signed to me he raised has 
forefinger and jerked it backwards. A Spaniard never does 
that. He uses his whole hand with die fingers turned down- 
wards, much as we do w'hen saying good-bye at a railway 
station. He did this. ... A Spaniard does that. . . 

For anyone who has lived in Spain the contrast is indeed 
unmistakable. 

And that dreadful farce, so humiliating for Spain, so degrad- 
ing to Germany, achieved no result- The victim got the better 
of his tormentors. Thus it was that the monk, delivered up 
for torture by a Spaniard to a German police spy, came calmly 
back to the Carcel Modelo. He needed for saying his M^s 
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cells ; below theses a coBfused conical diaphragm separates the 
lower and smaller half^ which, in its turn is divided into 4 or 5 irre- 
gular cells. Each cell is filled with a large number of grains, 
crowded on thick spongy placentae, which in the upper cells are 
parietal but in the lower appear to be central. The grains, 
which are about i an inch in length, are oblong or obconical 
and niany-sid.ed, and consist of a thin transparent vesicle, con- 
taining an acid, saccharine, red juicy pulp surrounding an 
elongated angular seed. 

The peel as imported is in irregular^ more or less concave 
fragments, some of which have the toothed, tubular calyx still 
enclosing the -stamens and style. It. is to of an inch 
thick, easily breaking with a short corky fracture ; externally 
it is rather rough, of a yeljowish brown or reddish colour. In- 
ternally it is more or less* brown or yellow, and honeycombed 
with depressions left by the seeds. It has hardly any odour® 
but has a strongly astringent taste. The bark occurs in rather 
thin quills or fragments, 3 to 4 inches long. Their outer sur- 
face is yellowish grey, sometimes marked with fine longitudinal 
striations or reticulated wrinkles, but more often furrowed by 
bands of cork, running together in the thickest pieces into broad 
flat conchoidal scales. The inner surface, which is smooth or 
marked with fine striae, and is of a greyish yellow, has often 
strips of the tough whitish wood attached to it. The bark 
breaks short aud granular; it has a purely astringent taste, but 
scarcely any odour. (Fharmacographia.) 

Microscopic structure * — ^The middle layer of the peel consists 
of large thin-walled and elongated, sometimes even branched, 
cells, among which cccur thick -walled cells and fibro-vascular 
bundles. Both the outer and the inner surface are made up of 
smaller® nearly cubic and densely-packed cells. Small starch 
granules occur sparingly throughout the issue, as well as crys- 
tals of oxalate of calcium. In a transverse section of the bark, 
the liber is seen to be the prevailing part of the cortical tissue. 
The former consists of alternating layers of two kinds of cells, 
one of them loaded with tufted crystals of oxalate of calcium, 
the other tilled with starch granules and astringent matter. The 
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bark k traversed by narrow medallary rays, auci very large 
sclerenchymafcous cells are scattered through the liber. Touched 
with a dilute solution of a persalt of iron, the bark assumes a 
dark blackish blue tint. 

Chemical composition . — ^*The bark contains, according to 
Wackenroder (1824), more than 22 per cent, of tannic acid, 
which Kembold (1867) has ascertained to consist for the most 
part of a peculiar variety called Pnnico- tannic Acid, C 
0*^; when boiled with dilute sulphuric acid, it is resolved into 
Ellagic Acid, and sugar. Punieo-tannic acid is 

accompanied by common tannic acid, yielding by means of 
sulphuric acid, gallic acid, which appears sometimes to pre- 
exist in the bark. If a decoction of pomegranate bark is preci- 
pitated by acetate of lead, and the load is separated from the 
filtered liquid, the latter on evaporation yields a considerable 
amount of mannite. This is probably the Punicin or (Iranatin 
of former observers.*^ {PkarmacograpMa, 2nd Bd.^ p. 291.) 
Tanret (1878) announced the discovery of a liquid alkaloid 
^ which has the tsenicide power of the bark. The alkaloid is 
obtained in a pure state by distilling its ethereal solution in a 
current of hydrogen, and maintaining the residue at a tempera- 
ture of 130° to 140° C, until it no longer gives off the vapour 
of water. The temperature is then raised, and tho liquid col- 
lected that distils between 180° and 185° C. 

PelletieHne so obtained is colourless, but in the open air or 
in flasks incompletely filled it becomes coloured very rapidly. 
At zero its sp. gr. is. 0*999 and at 21° C. 0*985. It is very 
soluble in water, with which it undergoes a contraction of 
volume, a mixture of 1 part of pelletierine with 2 "5 parts of water 
having at 21° 0. a sp. gr. of T021. 

Pelletierine is dextrogyre, having in aqueous solution a rota- 
tory power of [a]j =+80, that of the sulphate prepared with 
the ^distilled alkaloid is +■ 5*98. With sulphuric acid and 
potassium bichromate pelletierine gives a green colour as 
intense as alcohol under the same conditions. 

Analyses of the alkaloid as well as of the crystalline salts 
that it forms with sulphuric and hydrochloric acids indicate the 
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formula C^H^’NO. It therefore furnishes another example 
of a volatile oxygenated base, near to conhydrine, NO 

and tropine# C^H’^NO. From some experiments made by 
Tanret it appears that the bark of the fibrillss of the roots 
contains by far the largest proportion of alkaloid, viz., 2*25 per 
cent, when dry. Tanret subsequently obtained from the bark 
a second alkaloid, having anthelmintic properties, 
and two inactive alicaloids. 

Commerce. — Pomegranate root bark is seldom to be met with 
in the shops, as few gardens are without the plant; it is freshly 
dug when required. The rind is brought to Bombay from the 
Persian Gulf ports chiefly. Value, Re. 1^ per maund of 87^ 
lbs. The dried seeds are also imported. 

ONAGEACEiE. 

JUSSI^A SUFFRUTICOSA, Linn. 

Fig, — Rheede Hort. Mai, ii., t, 50 ; Lam. III., t. 280, f. 3. 

Hab. — India, Ceylon. The plant. 

Vernacular. — Lh,l-bon-lavanga (Be?^gr.), Ban-lanng {Hind.), 
Pana-lavanga (Mar.), Nir-kirambu (Tam,), Kavacula (Ca?i.), 
Hsemarago (Oiiigh.), 

History, Uses, &C. — Rheede under the name of {Jaramow 
describes this plant as medicinal, and gives as its Sanskrit 
name Bhdllavi-anga ; no such name, however, appears in the list 
of plants mentioned by Sanskrit writers. Bhdllavi is the name 
of a man, and Bh4llavi-anga would signify having a body like 
Bhallavi-^' According to Rheede a decoction of this plant is 
used in Malabar to dissipate flatulence, act as a diuretic, purge 
the body and destroy worms ; when ground small and steeped 
in butter-milk it is administered in dysentery. Ainslie quotes 
Rheede, and sa;^s that the plant is called Hoemarago in Ceylon. 
M iller, he says, has noticed the resemblance of its fruit to the 
clove, and in Jamaica J. reopens is used as an astringent in 
:»piTting of blood and flux. {Mif, hid, IL, 66.) The plant is 
iL— 7 
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pictured gaze of Him who said, Peace to men of goodwill/* 
and “Love one another**? 

Thus Father Van Nekker became acquainted with all those 
condemned to death, and helped them in their last moments, 
passing from one convent to another, through the loveliest 
country in the world, a coimtry which he never saw* For if 
we, in our Model prisons, could get a sight of the countrywide, 
by hoisting ourselves up to the high cell windows, in the con- 
vent prisons it was impossible, for the glass in all tlie windows 
was obscured. Even at Torrijos the singing of the little pupils 
could be heard, though they remained invisible, and the Barna- 
bite recognized the chatter of the novices at their recreation, 
those novices who waited so innocently for the execution squad, 
beyond the darkened windows, to provide them with some fresh 
orphans. 

Fiery suns of August i Soup ladled out in blinding sun- 
shine. Smell of blood and human misery. Echoes of the 
bastinado and cries of men in agony. Prisoners tottering out 
of the torture-chamber. Surely all this, like our own imprison- 
ment, has the aspect of some incredible phantasmagoria devised 
by the Devil to entrap men’s souls. Father Van Nekker 
constituted a living refutation of those who regarded the Roman 
Church as responsible for all these maniacal abominations. He, 
a prisoner, was a priest, and said Mass in edifying fashion. It 
is true that, but for the Papal Nuncio, the priests of Spain would 
have left him unaided. 

Finally, after eight months in various prisons, the Belgian 
priest was sent to Miranda, always accompanied by an elegantly 
dressed escort, and travelling in the restaurant car. 

That a victory so dearly bought, so agonizing a spiritual 
release, should have brought such degradation upon Spain, 
is a thing that baffles thought- That all the generous blood 
shed by so many gallant Catholics of Spain should have led 
to such subservience to the Gestapo, is one of the cruellest 
humiliations that a Christian soldier can conceive. I admit tliat 
when Father Van Nekker told me his story at Miranda, where I 
shared his hut, I felt, for the first time in many months, a vast 
melandioly, and a sense of something like frustration, take 
possession of my mind. 
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In Western India tHe root has a a remedy 

for hepatic enlargements and for ^ made by 

boiling 93 to 1 20 grains of it for a dose in a pint of water down 
to one quarter of a pint is administered internally three times^ 
a day, and a paste made by braying the root on a stone is 
sometimes applied locally as weE when piles are present. The 
administration of the drug promotes the action of the liver, and 
the local application may be of use as the root is astringent. 
The Marathi word {marob) signifies a pile, and idgeru) 

the intestinum rectum. Sataganda is compounded of 
(sdta) seven, and (ganda) a ring, and is applied to this 
plant because the transverse section of the largest roots shows 
seven concentric dark rings. Mormassi is a compound of 
Mora with a corruption of the Sanskrit iT’fr (mashi), which 
signifies a soft tumour. The root has long been known as a 
drug used by the Goanese in Bombay, but its source was only 
accidentally discovered in 1888 when breaking up some waste 
land for cultivation. In native practice the root is administered 
in decoction with garlic, and sometimes the leaves and root 
are given on the Western coast. We have received the root 
from Dr. P. S. Mootooswamy of Tanjore, who states that it is 
used in the South as a remedy for diabetes, for which disease 
it is considered to be a specific. An extract of the root has 
been administei'ed by ns in doses of from 10 to 20 grains oi 
more in a number of cases oT chronic hepatic congestion with 
decided benefit ; it removes the feeling of weight and tension in 
the hepatic region and acts as a geni.ie aperient upon the bowels, 
A syrup of the strength of 20 grains of extract in two fluid 
drachms has also been found to be an etiicient preparation. 


Description. — The root is from y to 2 inches in diameter* 
often very crooked, forming angular bei ds ;|jt c^siste of , a 
central red woody column, having seven >r sHess *nuiAfcrer^W[ 
dark concentric rings. The bark is of a djep 
thick, and extremely hard, it is covered with a ftiin p^ery 
saber of an ochre^yellow colour. The tast< > is astringSnS ClThe 
root yields to water an abundant dark reddiistL biowinextiaot 
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Tbe powder Has a cobweb-like character due to the length and 
oilkiness of the liber cells. 

Chemical ci)mjyositioii . — Operating upon the root-bark^ ether 
rcuaored 3 per cent, of brownish-yellow resin, partly soluble iu 
spirit, with a neutral reaction. Alcohol extracted about 13 
per cent, of dark-red colouring matter consisting mostly of 
tannic acid. This extract wan only partly soluble in water, the 
uisoluble portion became ciear with ammonia, but the liquid 
rapidly pectiuised. The tannic acid gave a brcwniab-green 
c'olour with ferric salts. The aqueous extract was also dark 
coloured, and nearly half of it \Yas precipitated by neutral 
plumbic acetate as one or more organic acids. This extract 
and that part of it forming a lead compound was tested physio- 
icjgicaily and found to have a catliartic effect ; the lead com- 
pound gave 53‘5 per cent, of Pb O, anti the acid separated 
fi-uiu load by sulphuretted hydrogen possessed some of the 
characters of cathartic acid. The portion of aqueous extract not 
precipitated by lead contained a neutral principle crystallizing 
m white transparent prisms. The root had still another colour- 
ing matter x'omoved by soda solution, a small quantity of starch, 
and it left 4*8 per cent, of mineral matter when burnt. The 
tannin of Casearia root is related to iiatanhia-fcannic acid, in 
the composition of its lead salt and iu yielding a crystalline 
sugar when boiled with acids. The insoluble tannin is also 
similar to the Ratauhia red. 
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CARICA PAPAYA, j&iim. 

Fig. — Bot. lieg. 469. Papaw [Eng.), Papayer (i'V.). 

Hab. — Amcrico.. Cultivated througliont ludia. Tin.* 

milky juice. 

r/x-raac-M/aj-.— Papiya, Arand-kharbnz (Hind.), Painpai [Beng. ) 
Pfipai Mfar.), Pappali-inamm (Tam.), Bapaia-pandu (Tel.), 

Parangi (Can,) 
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History, Uses, &C. — In tte Brazils the hermaphrodite 
variety of C, Papaya is called mamao macho (male mamao), 
the fruit-bearing variety mamao femea (female mamao), and a 
cultivated variety of the latter mamao melao (melon mamao) - 
The anthelmintic properties of the milky juice were first noticed 
in the 17tli century by Hernandez. Its digestive action upon 
meat was probably known in the West Indies at a very early 
date, and appears to have been communicated to the inhabi- 
tants of India upon the introduction of the tree by the Portu- 
guese, as it has long been the practice to render meat tender 
by rubbing it with the juice of the uuripe fruit or by 
wrapping it in the leaves. The author of the Makhzan-el- 
adwiya (A.D. 1770) accurately describes the tree, and men- 
tions the use of the juice, mixed with that of fresh ginger, 
for making meat tender. Medicinally, he says, it is a remedy 
for haemoptysis, bleeding piles, and ulcers of the urinary 
passages ; it is also useful in dyspepsia ; rubbing the milk 
in two or three times cures ringworm, or psoriasis (b>5) 
causing a copious serous exudation attended with itching. (Op. 
cit, auh voce Papiya.) The attention of the profession in India 
was called to the use of the milk as an anthelmintic in 1 810 by 
Dr. Fleming {Asiatic Researches, Vol. XI.), who cites an inter- 
esting passage from the writings oCM. Oharpentier Oossig-ni in 
support of its alleged virtues. Further confirmatory evidence 
has more recently been adduced by M. Bouton {Med, Plants of 
Mauritius, 1857, p. 65), 'and it may justly be concluded that 
the statements as to its efficacy as an anthelmintic are founded 
on fact. The following mode of administration employed by 
the late Dr. Lemarchand, of the Mauritius' (cited by Bouton), 
it would be d,esirabl 0 to adopt in all future trials with this 
remedy. Take of fresh Papaw milk, honey, of each a table- 
spoonful; mix thoroughly, gradually add three or four table- 
spoonfuls of boiling water ; and when sufficiently cool take the 
wAol© at' a draught, {bllowing its administration two hours sub- 
sequently by a dose of castor oil, to whieii a portion of lime- 
j nice or vinegar may be added. This may be repeated two days 
successively if required. The above is a dose for an adult; half 
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able ! None dared conceive of such a horror. No more than 
that was needed to spread black despair. For in that case the 
prison would not be cleared for many years. It was essential 
that the prison-gates should open to the sound of rifle-fire, 
otiierwise, revolution '9^^sn^t worth the trouble. When it was 
rumoured that Spain was about to come into the war, we felt a 
shock at our hearts. But the permanents, on the other hand, 
thrilled with delight. They knew very well that a national war 
would be no more than a civil war. 

Which indeed is why it never happened. 

The Spaniards argue — argue like men distraught. And the 
sick men among the prisoners were by no means tlie least 
voluble. The sick were housed in the Second Gallery, and we 
often shared their patio at exercise-time. Though, indeed, to 
say we shared it is a euphemism, for the congestion was such on 
those occasions that no one could move a step without bumping 
into a compact group of disputants, almost all of them old. 
Their Catalan tongue being almost incomprehensible to us, we 
used to get someone to translate it. What were they talking 
about ? Politics, of which they never tired. Every man had a 
cause to speak for — his own, and the story of how he had come 
to be where he was. That accursed bungled revolution had 
deposited them in the cells of the Second Gallery. They were 
all exactly like all the Spaniards I had known in exile, in Montpar- 
nasse and Brussels, in the caf^s of the Place Sainte-Croix. They 
argued. They had many things to say to each other. And 
they spat. According to the gallery doctor, four hundred of 
them were tuberculous. On the fine sand, which was fairly 
often changed, they shuffled back and forward. Many of them 
could scarcely wallc, and their sunken eyes glittered fearsomely 
in deep-hollowed sockets. Others always carried little wooden 
stools, and sat huddled in a sunlit comer, wiping away their 
spittle with slippered feet. Cropped and collarless, with the 
gnarled faces of the old, livid and unshaven, such as might lie 
outlined against a white pillow, the last l3efore the shroud 
envelops it. There were men with one eye and men with one 
leg. All of them, even when walking in files, clung to the arms 
of others as old and decrepit as themselves. Thus they limped 
along in unison. But none were blind, and none, it need scarcely 
be said, were dumb. 

On entering that yard, bl^ack with black clothes and black 
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The odour and flavour of the fresh juice recalled that of petro- 
leum or of vulcanised india-rubber* The microscope showed 
it to be a fine grumous mass containing some larger pariictes 
and isolated starch grains. Iodine coloured the juice yellowish^ 
brown. A portion of the juice was dissolved in three times its 
weight of wa|ber, and this was placed with 10 grammes of 
quite fresh lean beef in one piece in distilled water, and boiled 
for five minutes. Below the boiling point the meat fell into 
several pieces, and at the close of the experiment it had sepa- 
rated into coarse shreds. In the control experiments made 
without the juice the boiled meat was visibly harder. Hard 
boiled albumen, digested with a little juice at a temperature of 
20*^ C., could after twenty-four hours be easily broken up with 
a glass rod. 60 grammes of beef in one piece, enveloped in a 
leaf of C. pajpaya during 24, hours at 16° 0., after a short boil* 
ing became perfectly tender ; a similar piece wrapped in paper 
and heated in the same manner remained quite hard. Some 
comparative experiments were also made with pepsin, and the 
following are the conclusions' arrived at by the author i — 

(1) The milky juice of the Oarica papaya is (or cpntains) 
a ferment which has an extraordinarily energetic action upon 
nitrogenous substances, and like pepsin curdles milk ; (2) this 
juice differs from pepsin in being active without the addith>n 
of free acid, probably it cohtaius small quantity, and further 
it operates at a higher temperature, (tcbout 60° to 66° C. ) and in 
a shorter time (5 minutes at most) ; (8) the filtered juice differs 
chemically from pepsin in that it gives no precipitate on boiling, 
and further that it is precipitated by mercuric chloride, iodine, 
and all the mineral acids 5 (4) it resembles pepsin in being 
precipitated by neutral acetate of lead, and not giving a pre- 
cipitate with iblphate of copper and '^rchlorigle of iron. {Fhartn* 
lour,, Nov, 30, 1878.) 

The active principle has since been separated and given the 
name of Papain | it is now an article of commerce in Europe 
foi* medicinal purposes, and is said to be capable of digesting 
200 times its wei^t of fibrin ; it has been used as a solvent 
pf diphtheritic fitlse membrane, and also as a local application 
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in old standing cases of clironic eczema, more especially of tbe 
palms of the hands, and where other remedies failed great 
benefit has attended its application in the following way : — ‘j 2 
grains of papain, and 6 grains of powdered borax, in 2 drachms 
of distilled water* to be painted on the parts twice daily. 

In the Therapeutic Gazette (1886), Dr. A. Jacobi records 
successful results in several cases in which papain was applied 
topically to diphtheritic membranes. In these cases a mixture 
of one part of papain and two parts each of glycerine and water 
were applied with a brnsh; within twelve hours the membrane 
began to slough ofiT, and was freely expectorated- Similar 
results were obtained in England a few years before tliis, but a 
want of uniformity and hence uncertainty to a certain extent 
prevented 'the remedy coming into general use. 

Dr. George Herschell (Brit. Med. Joum.. 1886, p. 640,) 
records the treatment of the chronic stomach catarrh of ehil« 
dren with powders composed of Papain-Finkler, gr. i to 1 ; 
Sacch. lactis, gf. i ; Sodii Bicarb., gr. v-, to be taken after every 
meal. This relieves the aggravating symptoms of dyspepsia, 
such as loss of appetite and sleep, irritability, headache, and 
sometimes a cough, which so much affect children. Dr. Her- 
schell believes that the remedy acts by dissolving the mucus, 
which accumulates in unusual quantity upon the stomach 
and intestines and prevents absorption of food. In the acid 
dyspepsia of adults, when heartburn and flatulence are tho chief 
indications of impaired digestion, be finds papain valuable in 
conjunction with carbolic acid and an alkali, as in the follow- 
ing draught :—Sodii Bicarb, gr. xv., Glycer. acid, carbolic., 
m. viii.; Spt. Ammon. Arom., ra. xx., Aqum ad giss. This is 
to be taken an houi’ after food along with 2 grains of Papain- 
Pinkler. (Ohem. and Dmggistj 1886.) 

Description. — The tree is from 20 to 80 feet high, 
without branches when young, but old trees often produce a 
number of separate heads. The leaves are alternate, palmate, 
7-partite; segments oblong, acute, sinnated, the middle one 8- 
fid ; corolla tubular in the male and 5-lobed in the female. 
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divided nearly to tHe base into five segments j male flowers 
axillary in slightly compound racemes or panicles, white ; female 
generally on a different tree, in the axils of the leaves, large 
and fleshy, yellowish ; fruit succulent, oblong, furrowed ; the 
sizG of a small melon, yell<^ wish-green when ripe, and con- 
taining a number of round, grey, slimy Seeds, which smell like 
cress. In the unripe state the fruit abounds in a thick milky 
j nice . 

Qhemical composition and Physiological action . — The fruit 
has been examined by Dr. T. Peokolt (Zeitschr. des Oesterr^ 
Apoth* Ve) 1879, 361 — 378) ; it was gathered in the full-grown 
bat unripe condition, when it contains a considerable quantity 
of milky juice, which disappears almost entirely after it has 
been kept for a few days. The analysis of the fresh fruit of 


the three varieties freed 
numbers: — 

from acid 

gave the 

following 


Fruit of 
female plant. 

Fruit of I 

Fruit of Her- 


female oult£-l maphrodite 
vated plant, j plant. 

Caoutchouc -like sabstauce 



0-046 

Soft yellow resin 

Rerlilisb yellow fat 

0'165 

0-020 


Albuminoids 

Sugar 

1‘070 

3-238 

0 500 
8*580 

0-735 

4-333 

Pectinoos matter 

1-315^ 



Tartaric acid 

0-075 j 



Citric acid > Combined with bases j 

0-020 >- 

0-483 

2-382 

Malic acid J 

0 083 1 



Dextriu, &c 

Water 

Cellalos4" 

5 -503; 
85-351 

3 1'80 

92-500 

2*920 

89*445 

5 '091 


The fresh fruit of the female plant gave 1'239 per cent, of 
ateh, and the dried fruit 8*457 per cent. It contained a large 
amount of soda, potash, and phosphoric acid. The ripe fruit 
contained no free acids. 

The seeds contain an oil, papaya oil ; caricin, an oil-like 
substance with a disagreeable taste and smell, soluble in ether 
and alcohol ; an acid similar to palmitic acid, Carica fat add ; 
a crvstalline acid, Papayic acidf insoluble in cold water, but 
II.— & 



58 


PASBIFLOREM. 


soinble in hot water and alcohol ; a resin acid, having an irri- 
tating and bitter taste, insoluble in water and ether, soluble in 
alcohol and alkalies j and a soft resin similar to that found in 
theiruitflesh of the female plant. {Year-Book sf Pharmtir)/^ 1 880, 
p. 212.) Dr. Sidney Martin (Journ. Phijsiol. V*., 218 — 280, and 
VI., 336 — 360 ; Jotini.Chem, Soc^ 1886, 643,) has shown papain 
to he a protolytic fe.-xnent, which acts very similarly to trypsin. 

Experiments pei formed with fibrin and white of cg-g showed 
that some degree ef digestion occurs when the iiqnid is faintly 
acid (0*05 per cent, of HCl) ; the presence of more acid 
than this hinders the action of the ferment. Digestion takes 
place actively only in neutral or in alkaline solutions (0*25 per 
cent, of sodium carbonate) ; it occurs most readily at a tem- 
perature between 35® and 40° C. The results of digestion are 
peptones, leucine and tyrosine and an intexmiediate globuiin- 
like substance, similar to that formed in pancreatic digestion* 

In the author's second paper on the same subject the fer- 
ment in papaw juice is shown to be associated with an albu- 
mose, and to give the following reactions in addition to those 
previously described by Wurtz: — The solution gives a biuret 
reaction, and it is precipitated from a neutral solution of sodium, 
magnesium sulphate or sodium chloride alone> as globulins 
are. It is soinble in glycerol, and if precipitated from this 
solution by alcohol, the filtrate has no proteolytic power. The 
kind of albumose is one nearly akin to the protalbumose of 
Kiihne and Chittenden, and is called a-phytalfouinose, Fapaw 
juice also contains a milk-curdling ferment. The proteids 
present in papaw juice were found to be as follows : — 

(1 ) Globulin, resembling serum globulin in its most imnor- 
tant properties. 

(2) Albumin. 

(8) /5-pbytalbumose precipitated: almost completely by heat, 
by saturation with neutral salts, but not by dialysis. It 
differs from the heteroalbumose of Kiinne and Chittenden by 
not being precipitated by dialysis,.by copper sulphate, or by 
mercuric chloride. 
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(4) a-pliytalbamose ; soluble m cold or boiling wafcer; 
not precipitated by saturation wjtk neutral salts, except in an 
acid solution. This is tke vegetable peptone referred to by- 
Vines [Journ, Physiol, iii.) as kemialbutnose. It difers from 
the protalbumose of Kiihne and Chittenden by its non-preci- 
pitation by sodium chloride or by copper sulphate. Both these 
albumoses give the biuret reaction. 

No peptones occur in the juice; but leucine and tyrosine are 
present. By a series of digestion experiments carried out 
on each of these prcteids by papain in a neutral liquid, it was 
found that both the globulin and albumen are changed into 
8-pbytalbumose, and that this becomes a peptone-like sub- 
stance, and forms leucine and tyrosine. The a-phytalbumose 
becomes a similar peptone-like substance, leucine and tyrosine 
being formed. This peptone-like substance resembles the 
denteroalbumose of Kiihne and Chittenden, except that a 
solution of it, when rendered acid by acetic acid in the pre- 
sence of sodium chloride, does nob become cloudy on warming 
No true peptones are formed. Probably digestion in the plant 
itself is very slow, as much more liquid was used in the experi- 
ments than is present in the juice. The albumose forms 
probably the circulating proteid in the plant. ( Year-Book of 
Pharm.^t 1886, p. 97), 

CUOURBITAOE^ 

CITRULLUS COLOCYNTHIS, Bchrad, 

Fig . — Wight Tc; t, 498 ; Befhtl. and Trim.^ 114. Bitter 
pple (Eng,), Coloquinte (Pr.). 

H^b . — India, Asia, Africa. The fruit and root. 

Vernacular , — Indrayan Indrayan {Guz,)^ Peyko- 

matti, Tumatti (Tam,), Kuruvrai^awan (Mar,), Eti-paohcha, 
Ohittipipara ( Tel.)^ Dodda-hal-mekki ( Can ^) , Indriyan (Beng . ) . 

History, Uses, &C> — Wild colocynth. is common .in 
"Waste tracts of North-West, Central and India, and 
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rlpenf? in l.be cokl season. Aitchison observes that it is very 
connnon all over the desert country of Beluciiistan, where it is 
called Khcn'^Lvshfa. The fresh fruit is brought for sale by the 
herbalists; it is growth in the North-West Provinces for the 
use of the Governmcni Sanitai’y Establishments. 

Sanskrit writers describe the r-niit as bitter, acrid, cathartic 
and useful in biliousness, constipation, fever and worms. They 
also mention the root as a useful cathartic in janudice, ascites, 
enlargements of the abdominal viscera, urinary diseases, rheu- 
matism, &c. Sarangadhara gives a i-eceipt for a compound 
pill, which contains Mercury 1 part, Colocynth pulp, Sulphur, 
Cardamoms, Long Pepper, Ohebnlic myrobalans, and Peliitory 
root, of each 4 parts. The Sanskrit names tor colocynth are 
Indrav^r^ini and YishalS. In India the fruit or root, with or 
without nux vomica, is rubbed into a paste with water and 
applied to boils and pimples. In rheumatism equal parts of the 
root and long pepper are given in pills. A paste uf the root is 
applied to the enlarged abdomen of children. (Compctre with 
Scrih, Comp. 80, and Flhiy 20, 8.) 

Mahometan v^riters call the colocynth plant Hanasal, and dis- 
cuss its properties at great length. They consider it to l>e a 
very drastic purgative, removing phlegm from 'all parts of the 
system, and direct the fruit, leaves and root to be used. The 
drug is prescribed as with us, when the bowels are obstinately 
costive from disease or lesion of the nervous centres, also in 
dropsy, jaundice, colic, worms, elephantiasis, ht. .Its irritant 
action upon the uterus is noticed, and fumigation with it is said 
to be of use for bringing on the menstrual flow,* The author 
of the Makhasan describes a curians method of admin isimtion, 
A small hole is made at one end of the fruit and pepper-coras 
are introduced, the hole is then closed, the fruit enveloped in a 
coating of clay and buried in the hot ashes near the fire-place 
for some days; the pepper is then removed and used as a car- 
minative apsnent, k similar preparation is made with rhu- 
barb root instead of pepper. The same author tells us that the 
seeds are purgative, and mentions their use for preserving the 
* Compare Hippotrales de niorb. muljcr. ti , 50. 
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Lair from turning gi*ey, a purpose for whicb hitter* ap'ples** 
are apparently employed in England in the present day. As 
regards the purgative properties of the seeds he is incorrect, 
for when thoroughly washed they are eaten by the Arabs in 
time of famine, Colocynth was familiar to the Greeks and 
Romans.* 

Description, — The Indian fruit is nearly globular, of the 
size of an orange, smooth, marbled with green and yellow when 
fresh, yellowish-brown when dry, and contains a scanty greyish- 
white pulp in which a number of brown seeds are embedded. 
This pulp in the fresh frnit is spongy and juicy, and occupies 
the whole of the interior of the fruit. Peeled colocynth is un- 
known in the Indian market except as an import from Europe. 
The seeds are disposed in vertical rows on three thick parietal 
placentae, which project to the centre of the fruit, then divide 
and turn back, forming two branches directed towards one 
another. The seeds are of flattened ovoid form, 8-lOths of an 
inch long by 2-lOths broad, not bordered. The testa is hard 
and thick, with a flnely-grannlated surface, and is marked on 
each side of its smaller end by two furrows directed towards the 
hilnm. The leaves are glabrous and nearly smooth above, 
muricated beneath, with small, white, hair-bearing tubercles, 
many cleft and lobed, the lobes obtuse. The root is fibrous, 
tough and stringy, of a yellowish-white colour. All parts of 
the plant are very bitter, and the dust when dry very irritating 
to the eyes and nostrils. 

Chemical compositmi , — The bitter principle was isolated by 
Hubschmann in 1847, by Lebourdais in 1848, and by Walz 
(1858), who treated alcoholic extract of colocynth with water, 
and mixed the solution firstly with neutral acetate of lead, and 
subsequently with basic acetate of lead. From the filtered 
liquid the lead was separated by means of sulphuretted hy drogen, 
and then tannic acid added to it. The latter caused the colo- 
cynthin to be precipitated ^ the precipitate washed and dried 

* koXokvvBU, Theophr H. P. i., 19,22. vii., 1, 3, 6; Dios, iv., 171; 
Ch^locynthis, Phn. 20. 8. 
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Tvas decomposed by oxide of lead, and, finally, the colocynthin 
«ras aissolved out by ether. 

Walz thus obtained about i per cent, nf a yellowish mass or 
tufts, which he considered as possessing crystalline structure, 
and to which he gave the name colocynthin. He assigns to it 
the formula 0^® Colocynthin is a violent purgative. 

Colocynthin is decomposed, according to Wak, by boiling 
dilate hydrochloric acid, and then yields colocyniheia, C*^*^ 

O ^ and grape sugar. 

The same chemist termed colocyrithitin that part of the alco- 
holic extract of colocynth, which is soluble in etht‘r, bat not in 
water. Purified with boiling alcohol, colocyntlntin forma a 
tasteless crystalline powder. 

The pulp perfectly freed from seeds and dried at 100®C., 
affords 11 per cent, of ash; the seeds alone yield only 2' 7 per 
cent- {Pharmacogra^hia,) The seeds contain after decortica- 
tion about 48 per cent, of fatty oil and 1 8 per cent albumi- 
nous substances besides a small quantity of sugar. (Fluckiger,) 

We have examined the roots dried at 50®" 0., and reduced 
to powder ; the powder contained a large amount of starch 
and woody fibre; for the chemical examination, no separation 
of fragments of woody fibre by a sieve was attempted, the pow- 
dered roots being used as a whole. 

Dry ether was digested with a known weight of the powder 
for some days, and was found to extract * 1 4 per cent. only. The 
extractive was of a yellow colour, bitter, and consi.'’tod chiefly 
of oily matter. Water digested with this extract acquired a 
very bitter taste. Another portion of the powder was exhausted 
with 84 per cent, alcohol, by which treatment 12*62 per cent, 
of a soft yellow non-crystalline extract was obtained dried at 
lOO’^^C 

By the action of cold water on the extract, *88 per cent, of 
'insoluble, soft yellow residue was left ; this residue was not 
bitter, and its alcoholic solution had a marked acid reaction. It 
had the properties of a fat acid. The iquoous extractive was 
somewhat) milky; repeated filtration failed to make it bnght: it 
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was acidulated witli acetic acid and agitated with, acetic ether. 
The acetic ether extract was yellow and most intensely bitter, it 
amounted to ‘3 per cent, calculated on the roots. The greater 
part of this extract was soluble in water^ the solution being 
intensely bitter. The residue insoluble in water consisted ol’ 
fatty matter^ and after repeated washing with water^ it stillhad 
a bitter taste. The aqueous^olntion of the acetic extract gave 
with tannic acid a white curdy precipitate. 

Acetic ether appears to be a better solvent for colooynthin 
than light petroleum ether, and it can be separated from either 
an acid or alkaline solution by the reagent. The acetic ether 
extract soluble in water may be looked upon as crude 
col ocyn thin. Henke appears to have obtained about *6 per cent, 
of colooynthin from the commercial drug freed from seeds, 
while Walz obtained about *25 per cent. 

Commerce . — In the months of December and January fresh 
colocynth fruit is brought into the towns for sale. The dried 
entire fruit is sold in the shops. Large parcels collected and 
dried up-country sometimes make their appearance in the drug 
market. Average value, Re. 1 per 100 fruits. The fruit sup- 
plied from Saharunpore, N.-W. Provinces, in no way differs 
from that collected in the Deccan. 

The extract prepared in India for use in the Government 
hospitals is made from the dry fruit after the seeds have been 
shaken out, as the scanty pulp cannot well be separated from 
the rind. This extract is quite as active as the best quality 
obtainable in Europe, The yield is about 110 lbs. of the 
compound extract from 60 lbs of dried fruit. 

CITRULLUS VULGARIS, Schrad. 

Fig . — Hook. Keiv Journ. Bot., Hi., t, 3. Water-melon 
{Bng.)i Melon d^eau (Fr,) 

Hab. — Cultivated throughout the East. The seeds. 

Vernacular . — Tarbuj {Hind.), Tarmuj (Beng.), Kalinga3a 
(Mar.), Pitoha-pullum (Tam.), Kdrigu (Quz,), 
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History, Uses, &C. — The distinction between the 
Water-melon and the cultivated form of C. Colocynthis is very 
small. The water-melon has either sweet or bitter fruit: 
when the latter, it is the yanillus amaru$ of authors. Q, fis- 
tulosuit, Stocksj has thick stems, leaves sparingly iohed, and 
is plentifully supplied with long somewhat hispid hairs. [FI. 
Bt. Ind.) In India a bmall cultivated variety of C. vulgaris, 
known as DiLpasand^ is commonly cultivated as a vegetable ; it 
is globular, about as large as colocvnth fruit, does not become 
sweet when ripe, and is used in the same manner as the Vege- 
table Marrow. The seeds of the water-melon are of interest as 
being one of the four cold cucurbitaceous seeds of the ancients, 
which, according to Guibourt, were oiuginally those of Oucumi^i 
saiivits, L., Gucumis Qitnillus,J>0., (the water-melon), Cucuvus 
Melo, L., and Lagenaria, wig. clavata, DC., but be remarks 
that in Paris the seeds of Cucurbiia Pepo, Duch., and Quaur- 
hita maxima (the putiroyi of the French) are now substituted 
foi' those of Cucumis Citrullm and Lagenaria vuhjariH. la 
India the four cold cucurbitaceous seeds sold in the bazars are 
those of Oucicmis iitiUasimms Benincasa cei^ifera, OucumU Meio, 
and (Jitrullus vulgaris. These seeds are in constant demand, 
and are kept decorticated and ready for use. The natives 
always use them together, and consider them to be cooling, 
diuretic, and strengthening. They are sold for about Ee. f par 
pound. The juice of the water-melon is used with cmnm 
and sugar as*a cooling drink. In Sind the dried fruit of 
Qitrullus amarus, under the name of KirhU, is used as an 
emetic, and in small doses with honey as a stomachic lor chil- 
dren. (Murray.) Popularly the use of water melons is sup- 
posed to be specially conducive to choleraic seizures, but the 
evidence upon which this opinion is based appears to us 
wholly incoiiclusive. According to Brannt the seed.s of this 
melon are brought from Benegal to France, where they are 
pressed, yielding as much as 80 per cent, of a fluid pale yellow 
oil which is used as a table oil and in the manufacture of 
soap. 
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CUCUMIS TRIGONUS, lifOich, 

Pig. — IVtgJU lU.j t, 105; Zc., L 4-97; Wiectle, Uori, Mai. 
viii.j 11. Var. pu-bescens, Royle IlL, t. 47 ; Weight 7<j., 49G. 

Fla^b. — India. The fruit. 

Vcrnaculizr , — Bislambhi {Hind.), Kattut-tumafcti {Tam.), 
Adavi-pacliclia {Tel.), Katvel, Karit (iVar.)^ ETal-mekki {Gan.). 

Var. 'pubesGens, Takmaki {Mar.y 

History, Uses, &C. — This plant occurs in two very 
distinct forms, the wild bitter form has smooth fruits about the 
size and shape of a small egg, marked with green and yellow 
streaks like colocynth. The pubescent or semi-cultivated form 
has velvety fruits which are quite sweet when ripe, and are 
eaten as a vegetable when green. The wild fruits are never 
eaten, but are used sometimes medicinally in the same way 
as Cltrullus amarus^ The seeds are considered very cooling, 
and are beaten into a paste with the juice of Cynodon dacfyhn 
( Durva) and applied to herpetic eruptions. 

The bitter gourd, is like colocynth, called Vishala in Sanskrit, 
and is brought for sale in the Concan at the feast of the Bivali 
or new year of the Hindus, as there is a custom at that season of 
crushing it under the foot and then applying it to the tongue 
and forehead to avert disease duinng the new year. This cus- 
tom is unknown in the Deccan.* In Malabar the plant is 

* Dr. R. G- Bhandarkar informs iis that a K4rit is crushed after the 
oeiemonial bath early in the morning on the Naraka Chaturdas?, or the first 
day of the Divafi. The religious manuals usually consulted direct the whirling 
round oneself while bathing ot a twig of ApS,m^rga {Achyranfhes aspera\ 
of Tiimbi (JLeucas zeylatiicay and of Prapun^ta or Chakramarda {Cassia 
Tora\ and in the verse that is repeated on the occasion, tlie Ap'S,mdrga is 
prayed to to remove sins. Probably some purificatory properties w'ere 
observed in these three plants, and on that account the power of spiritual 
purification was also attributed tb them. But the idea associated with the 
Karit does not seem to be this. It is probably the same as that which under- 
lies the practice of eating Nimba leaves on new 5 'ear*s day or the Varsha- 
pratipad&. These leaves are bitter and supposed to improve the digestive 
Ijower ; by eating them, therefore, one clears off the indigestions cf the 
previous year, and fits oneself for entering on another year’s course. The 
KS^rit being bitter, probably came to he used for the same reason, especially 
as one has to eat a great many sweet things during the Divali festival. 7 he 
religious manuals do not prescribe the use of Karit or even allude to it. 

Tl.~9 
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supposed to be alexipbarmic, and to have the power of remov- 
ing all pains and aches. The fruit pounded or boiled with cow^s 
milk and applied to the head is supposed to prevent insanity, 
strengthen the memory, and remove vertigo. It is the Balia- 
inncca-piri of Rheede, who gives Tindalica as the Portuguese, 
and Milten as the Dutch name. His brahminical name 
Carinti is Marathi, and moat of his brahminical names are 
derived from the South Concan dialect of that language, show- 
ing that he obtained his information concerning the medicinal 
properties of plants from Shenvi and Sarasvat Brahmins who 
had migrated to Malabar from the Southern Concan* Modern 
investigation has shown that the medicinal properties of this 
gourd in no way differ from those of coiocynth. 

Chemical composition , — The dried fruit was digested with 8i 
per cent, alcohol, and the resulting tincture concentrated until 
most of the alcohol had been expelled ; water was then added, 
and the mixture agitated with petroleum ether. The petroleum 
ether extract consisted of a soft dark reddish blown residue, 
which left a greasy stain on paper : with the exception of a few 
flocks it was soluble in alcohol, with acid reaction and bitter 
taste. On allowing the alcoholic solution to evaporate, some 
small warty masses separated which were destitute of crystalline 
structure under the microscope* After agitation with petroleum 
etlier, the aqueous solution, still containing some alcohol, was 
heated on the water bath to drive off all the spirit, and the soft 
extract was then mixed with water and agitated with acetic 
ether containing some acetic acid* The acetic ether extract 
was reddish brown, very bitter and partly soluble in boiling 
water. The insoluble residue was brittle when cold and very 
bitter, and had the properties of a resin, and would appear to 
correspond with the resin of colocynfh described by Meissner 
and others* 

The aqueous solution obtained by the action of boiling water 
on the acetic ether extract was cooled and mixed with aqueous 
tannic acid, and the curdy precipitate separated by flltmtion 
and slightly washed ; thoi'ough washing was not possible owing 
to the precipitate caking on the sides of the filter* The drained 
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but still moist precipitate together with the filler was now well 
triturated with freshly precipitated carbonate of lead and the 
creamy mixture dried* The dry residue wae boiled with alcohol^ 
and on evaporating off the alcohol a slightry yellow amorphous 
residue was left> brittle when cold and easily reduced to a slightly 
yellow powder, which possessed an extremely bitter taste. On 
spontaneous evaporation of an alcoholic sohition* a crystalline 
residue was obtained, in which prisms were detected on micro- 
scopic examination. Generally the reactions afforded by this 
bitter principle agreed with those usually ascribed to rolocyn- 
thin. It failed, however, to yield any dark green greasy predpi'^ 
tote with* boiling aqueous hydrochloric amd, as is mentioned in 
Muir and Morhey^s edition of Wait^* Chemical Dictionary^ Wo 
fiirther tested a sample of colocinthin, which had been obtained 
firom Dr. Schuchardb of Gorlitz, for this reaction, but with 
negative results. Regarding the* production of this dark 
green greasy precipitate j on boiling colocynthin with* concen- 
trated aqueous hydrochloric -acid,' the first effect of Heat was the 
formation of a clear reddish yellow solution ; on continued 
ebullition the liquid became darker and turbid, and on the 
surface div^ white scum appeared, wholly destitute of any 
green tinge, and on diluting .with water, the scum. became of a. 
light reddish dirty lint. 

The dried fruit with a few seeds lost 12*22 per cent, when 
heated to 100® C. The-ash amounted to 9*74 per cent, 

LAGBNARIA VULGARIS, Shringe. 

Fig. — Bkeede Hort. MaL vHL, L 6 i Wight IlLy t. 105. 
The bottle gourd {Eng.), 

Ua.t>, — Cultivated throughout India. The frtrit. 

Vernacular. — ^Tumba, Belaschora-tumbi, Karwa-tumba 
(Huid,), Tikta-lau (Bang.), Karu-bhopala, Bhopala (Man), 
Shorakai (Tam.), Anapa-kai (Tel,), Gara-dudi (MaL)^ 

History, Uses, &C, — The shell of this* gourd when 
dried is much used in the East as a vessel fc«r holding ficidft, 
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of all kinds, and fur making the native guitar or Tarnhiiva. 
The Trait often attains an enormous size, atid is used as a 
buoy ibi* crossing' rivers and transporting baggage. iKinongst 
the Hindus as amongst the Greeks gourds are considered to bo 
emblematic of fecuhdity, prosperity, and good health. There 
are two varieties of the bottle gourd, a sweet ono, called in 
Sanskrit Alahu^ and. a bitter one known as Katatumhi, The 
fruit varies much in shape. The outer rind is hard and 
ligneous, and encloses a spongy white flesh, very bitter, and 
powerfully emetic and purgativov The seeds are grey, flat, 
and elliptical, surrounded by a border which is inflated at the 
sides but notched at the apex; their kernels are white, oily, 
and sweet. In India the pulp in combination with other drugs 
is used in native practice as a purgjitive ; it is also applied 
externally as a poultice. The seeds Wei'S originally one of the 
four cold cucurbitaceons seeds o£ the ancients, but pumpkin 
seeds are now usually substituted for them. 

'J''he Hindus administer a decoction of the leaves m jaundice; 
}t has a purgative action. 

Toxicologij, — Hr. Burton Brown notices the poisonotis pro- 
perties of the bitter varioty of this gouixl, tho sypiptoms 
observed being similar to those after poisoning by elatorium or 
colocynth, 

BENINCASA CERIFERA, 8am. 

Pig . — Rheede Hort. MaZ, mu., t. S. 

Hab. — Cultivated throughout India. The fruit. 

Vernacular. — Petha (BTuici,), Kumra Kohaia { Mar.), 

Burda-gdmddu (Tc/.), Bhurun-koholun Kumbuli (Tam.), 
Kuvali {MaL), 

History, Uses, &c.— Butt in Ms Hindu Materia Med ica 
gives us the following account of the medicinal use of this 
gourd which is called Kushmdnda in Sanskrit **Tho fruit 
is considered tonic, nutritive and diuretic, and a specifle #br 
hremoptysis and other heemorrhages from internal organs. Jt 
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would appear tliat the old Sanskrit writers were not acquainted 
with its peculiar action on the circulatory system by which 'it 
rapidly puts a check to heernorrhag'ofrom the lungs. ThoHaja 
Nirghantu, the oldest work on thorapentics, gives a long 
account of its virtues, but does not allude to its use in phthisis 
or haemoptysis. Neither does Susruta mention it in his chap- 
ters on the treatment of haetnoridiage and phthisis, though the 
plant is alluded to by him elsewhere. The more recent compila- 
tions, such as Chakradatfca Sangraha, Sarangadhra’a, <feo., give 
numerous preparations of the article; of these Khanda Kusli- 
m^ndaka or the confection may he taken as an example. In pre- 
paring this medicine, old ripe gourds are selected. Those not 
at least a year old are not approved. They are longitudinally 
divided into two halves, and the pulp scraped out in thin flakes 
by an iron comb or scraper. The watery juice that oozee 
out abundantly during this process is preserved, the seeds being' 
rejected. The pulp is boiled in the juice until soft. It is then 
tied up tightly in a cloth, and the fluid portion allowed to drain 
away. The softened and drained pulp is dried in the sun, and 
the watery portion preserved tor future use. Fifty tohis of the 
prepared pulp are fried, in sixteen tollis of clarified batter, and 
again boiled in the juice of the fruit,, till reduced to the con- 
sistence of honey. To this are*added fifty tolas of refined sugar^ 
and the whole is heated over a gentle fire fill.the mass assumes- 
such a consistence as to adhere to the ladle. The pot is now 
removed from 'the fire, and the following substances, namely,, 
long pepper and ginger, each two tol^s, cumin seed^, carda- 
moms, cinnamon, tolia malahathri, black pepper and coifiander, 
each half a toM in fine powder, are added to the syrup and 
starred briskly with a ladle, till the mass is cool. Eight tolas 
of liojiey are now added to the confection, which is preserved 
in a new earthen pot. The dose is from one to two iol^s, 
according to the age and strength of the patient. It is 
prescribed in hsemoptysis, phthisis, marasmus, cough, asthma, 

SoG., 

In the Concan this preparation is made by steaming the rind 
and pulp cut fine, when well softened it is tied up in a cloth 
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and allowed to drain, saffron, nutmeg, cardamoms and melted 
Biigar are then added. 

In insanity, epilepsy and other nervous diseases the fresh 
juice of the fruit is given, either with sugar or as an adjunct to 
other medicines. According to Dr. Savinge of Rajamundry it 
has been used with success in diabetes, 4 ozs. of the juice with 
100 grs. each of saffron, and the bran of red rice, are given 
morning and evening and a strict diet enjoined. 

The fruit of B. ccrifttra is sab«rotund, 12 to 15 iiurhe.s in 
diameter, hairy when young, smooth with a whitish bloom when 
ripe 


TRICHOSANTHKS PALMATA, 


Hab. — Throughout India. The fruit and stem. 

Vernacular. — Lal-indrayan (JftW.), Kaundal (Mar.), Wdkal 
(Bong,), Koratii, Rliavari (Tam.), Avagude (CVm.), Kakapalam 
(Mah), Avaguda, Ai)nvva (TcZ.). 

History, Uses, &C. — Sanskrit wnters describe Mah4- 
k^ila as a kind of gourd with an exterior reseml>ling an orange, 
but with pulp like cowduug, jVIahukala is also a namo of 
Ganesha, the god of wisdom, the causer and remover of 
obstacles, the son of >Sliiva and Purvati. This gourd is used as 
a ear ornament (kundala) for thi* figure of Ganesha or Ganpati, 
which is dressed up and seated in state in every Hindu house 
op.ee a year, to bring good luck to the inmates. At this season 
large quantities of the fruit arc brought for sale in the markets. 
The plant and fruit are considered medicinal. According to 
Ainslic, the fruit pounded and intimately blended with warm 
cocoanut oil is considered a valuable appHciitiou for cleaning 
and healing offensive sores inside the ears, and is also used to 
cure ozyena^ The root is said by Wight to be used as a cattle 
iLiodiclue, especially in infiaminution of the hmg5?. In the Ben- 
gal JDiajicmatijnj it is stated that numerous trials wcjru made 
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with the fruit to ascertain whether it had purgative properties. 
Three grain doses thrice daily produced no sensible effect. 

In Bombay the natives sometimes smoke it as a remedy 
for asthma. Sir T, Madava Bow proposed in the Indian papers 
(1888) this remedy for the Crown Prince of Grermany. — “Take 
the external cover of the fruit of 2\ palmata, powder it, and 
inhale the smoke of it, like that of tobacco. Do this t]«ree 
times a day for three days. This is found in au important 
work in Sanskrit on medicine.^' The root with on equal portion 
of colocynth root is rubbed into a pasta and applied to car- 
buncles j combined with equal portions of the thx'ee myrobalans 
and turmeric, it affords an infusion which is flavoured with honey 
and given in gonorrhoea. T. jpalmata is supposed by some to 
be the Hanzal ahmar or red colocynth of Mahometan writers. 

Description. — The fruit is round, oval, or pyriform, the 
size of a small apple, crimson when fresh, of a dull orange 
colour when dry, marked at one end by a deep cicatrix with 
^sharp raised edges, at the other there is a prominence to which 
a portion of the stalk sometimes remains attached. In the dry 
fruit, which has a thin, brittle, very bitter shell, the segments 
of pulp with their seeds are loose, so that the contents of the 
gourd rattle. If a dry segment be soaked in water it soon 
softens, yielding a dark green pulp which smells like saline, 
and has an acrid and bitter taste. The seeds, ranging in num- 
ber from 60 to 100 in each fruit, are flat, but very 
irregular in shape, generally somewhat triangular, and average 
7-16ths of an inch in length ; they have a hard blackish she'll, 
and sweet oily kernel. The vine is pei'enhial, often as thick a.i 
a man’s arm ; it has a warty grey bark, marked by seven deep 
longitudinal fissures, which correspond to the medullary divi- 
sions between seven wedge-shaped woody and vascular bundicci 
into which the stem is divided. The vine is not bitter. 

Chemical composition , — The rind and pulp of the fruit contaia 
an amorphous bitter principle soluble in water and alcohol, aii4 
very slightly in elhei% It gives an abundant precipitate with 
tannin and reduces Tehling’s solution. Snlphtrf**# icid forms. 
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at first, a yellow solution passing to orange red nnd pnrple- 
Frobde’s reagent colours it orange, then reddish ]>rown, 
and finally greenish brown. The bitter principle resembles to 
some extent colooynthin, and the name irtchos^miihin is pro- 
posed for it. The fruits when-being burnt, and wlu'ii decompos- 
ing in moist situations, give oif large quantities of ammonia 

The green pulp in the interior of the fruit in which the seeds 
are embedded, contains a colouring matter which has more of 
the red in its fluorescence than chlorophyll, and its spectrum 
shows a different arrangement of bands than is seen in the 
usual green colouring matter of plants. Prof, IMichie Smith 
{Proo.HoLj. Soc. Ediit, 1890), comparing the absorption spectra 
of this colouring matter with chlorophyll, finds in the former 
two very dark bands, one in the red extending from near O to 
about half way between 0 and D, the other in the yellow on 
the more refrangible side of D. , There are two other fainter 
bands, one on each side of E The action ot' hydrochloric acid 
and ammonium sulpbidg upon the colouring matter a lteu*s the 
spectrum in a characteristic manner that completely distin- 
guishes it from chlorophyll. 

Toxicology* — Roxburgh informs ns that the fruit is reckoned 
poisonous. The Madras Chemical Examiner (1888) reported : 

A woman who is said .to have eaten the seeds (fruit?) of this 
plant with suicidal intent: suffered from vomiting, purging, and 
griping, and died collapsed. No alkaloid was foi^nd in 
viscera, and a portion of the fruit was tound non-poisonous 
with a guinea-pi g.^^ 

TRICHOSAt^THES DIOICA, Boib* 

Hab. — Throughout the plain of North India, Onr.crat to 
Assam, Bengal. 

TRICHOSANTHES CUCUMERINA, Limn 

Fig . — Bheede llort. Mai* |&. Sabino (Port*), Kal- 

pert {Dutch)* 

Hab -niroughout India and Ceylon. The plant in fruit. 
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Vernacular. — Janofli-cliiclionda, Palvval {Hmrl.), Pafcol, Bon- 
patol (Beug,), Ran-parval, Kara-parsral (Afar,), Parwar {Guz,)^ 
Kattup-pepiidal (!ram.),Chyad-potta(^re/.),Gwal'kakri(Pw7?-/ )5 
Dnmmaala {Cingh.), Padavalam {MaU)-, 

History, Uses, &C. — In Northern India, Bengal and 
Ouzerat the fruit of T. dtoica is considered to be the Patola of 
Sanskrit writer's, and in Western and Southern India, where 
T. dioica is not found, T. cucumerina is used as Patola. 
Patola or Patolaka, shaped like a muscle shell,” is a medicine 
in great repute amongst the Hindus as a febrifuge and laxative 
in bilious fevers, the decoction of the whole plant being 
administered in combination with other bitters. It is also 
considered to purify the blood and remove boils and skin 
eruptions ; aromatics may be added to the decoction. The 
following prescription from Chakradatba may be taken as an 
example: — Take of l^atola, Tinosporo, Cyperus, Cliiretta, Neem- 
bark, Catechu, Oldenlandia, Root bark of Adbatoda, equal parts, 
in all two tolas (360 grains), and prepare a decoction which is 
afterwards to be boiled down to one-tourth, and taken in 
divided doses daring 21 hours. The drug is also administered 
in combination with Turbith as a drastic purgative in jaundice 
and dropsy ; the Patoladya churna is a compound purgative 
powder of this kind. Both of these plants are found in a wild 
and in a cultivated condition; for medicinal purposes, the wild 
plauts ax’e used, the cultivated fruits, though still bitter, are 
favourite vegetables with the Hindus and exert a mild aperient 
action when freely eaten. 

Mahometan writers describe the plant as oardiacal, tonic, 
alterative and antifebrile, and say that it is a useful medicine 
for boils and intestinal worms. The author of the Makhzau 
remarks that the Hindus in ob.stiaate oases of fever infuse 180 
grains of the plant with an equal quantity of Coriander for a 
night, and in the morning add honey to it and strain the liquor; 
this quantity makes two doses, one of which is taken in the 
morning and one at night. In the Ooncan the leaf juice is 
rubbed over the liver or even the whole body in Temitfcent 
fevers. In Guzerat the fruit of the cultivated T. dtolca is 
J L— 10 
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steamed, stuffed with spices, tried in melted butter, and eaten 
with wheaten bread as a remedy for spermatorrhoea. Ainslie, 
under the name of T. laciniosa, notices the use of T. cucumerina 
as a stomachic and laxative medicine among the Tamools, and 
says it is the Patola of Southern India. Rheede gives the 
following account of its medicinal properties : — Decoctum 
cum saccharo sumptum, digestioni confert, tormina init sti- 
norum, ac alios ventris dolores sedat, phk*giiiata expectorat, 
pectoris angustiam tollit; febres rainuit, humores atteinperat, 
vermes enecat, Succus expressus idem prtvstat et vomitum 
provocat. Radicis succus ad qiiantitatem duarum unciiirnm 
epotus, valdo purgativus tst, in ipsa accessione februm quoti** 
dianarum ac quariuunruin ex pituita provenient ium, frigus vel 
diminuit vel m lotuiu toliit, per vomitum scilicet : stipes in 
cieeoeto datus phlegmati expectorando couducit : fructus <pia- 
quo inodo sunipti turn ores expelluntd'’ 

Prom our observation of the action of these plants we catin<»t 
find that they difier in anyway from colocynth ; like that drug 
they require to bo combined with aromatics to prevent gripmg* 
'riieir febrifuge action appears to -depend upon their purgative 
properties. 

Oescription. — T. dioira — Btetns tvvining, more or loss 
woolly and scabrous. Leaves 3 by 2 in., harsb, sinuate-dentate, 
not lobed ; petiole J in« ; tendrils 2-fid. Male peduncles in 
pairs. Oalyx-tube 1| in-, nari'ow. Fruit 2 to 3 4 in,, oblong, 
•acute, orange-red. Seeds | to i in., half-ellipsoid* compressed, 
corrugate on the margin. Plant dioecious. 

T. cucumeriaa — Stems twining, more or loss pubescent. 
Leaves 2 to 4 in., usually 5-lobed about half-way down, lobes 
obtuse, or if aoute not acuminate ; petiole } in. ; tendrils 2-fid. 
Male peduncles in pairs, often racemed. Calyx-tube 1 inch. 
Fruit 1 to 4 in., oblong, acute, red. Seeds | to i in.* half- 
ellipsoid, compressed, coiTUgate. Plant dioecious, {Pi, Br» Ind.) 

MOMORDICA DIOICA, EoxK 
Rig. — Wiqht Ic,, U, 505,506; Mheede, Ifoii. Main mit\, 12. 
I'laL —Throught nit iinlia 'fhe iubi*rs, 
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Vernacular. — Kirara, Dhar-karela { jETmcZ. ), KarantoH (Mar.), 
Falupaghel-kalaug (Tam.), Agokara, Angakara (TcL), Erima- 
pavel {MaL)i Mad^agala (^Can.). 

Uses, Description^ &C. — The rmiricated fruit of this 
plant is called Vahasa by Sanskrit writers, that of the wild 
plant is extremely bitter,, but under cultivation it loses much of 
its bitterness and is commonly used as a vegetable. The fruits 
burst irregularly when ripe showing the red arillus of the seeds, 
which are black, shining, and almost spherical. The plants 
are male and female, and have rather large yellow blossoms. 
The tubers of the female plant are the largest, and are used 
medicinally. Rheede says that the plant is truly cephalic, for 
mixed with cocoanut, pepper, red sandal, and other ingredients, 
and applied in the form of liniment, it stops all pains in tjio 
head. Ainslie notices the use of the root by Hindu doctors iu 
the form of electuary in cases of bleeding piles, and in certain 
bowel affections connected with such complaints, the dose 
being about 2 drachms or more twice daily. In the Concan 
the juice of the root is a domestic remedy for the inflammation 
caused by the contact with the urine of the House-lizard. 
The roots, which often weigh a pound or more, much resemble 
a turnip, but are more elongated ; they are of a yellowish- 
white colour, and marked externally with whitish, raised 
circular rings ; the taste is astringent. 

Chemical composition * — The air-dried roots lost 72*78 per 
cent, .when heated to 100^ C., and afforded S’42 per cent, of 
ash. The ash contained a slight trace of manganese. 

The coarsely -powdered roots were exhausted with 80 per cent, 
alcohol ; from the resulting tincture most of the alcohol was 
distilled off, and the remainder allowed to evaporate by expo- 
sure to the air. During evaporation a deep yellow oily looking 
matter separated, and the liquid gelatinized. The alcoholic 
extract was somewhat bitter, and iett an unpleasant 
metallic taste in the mouth. By the addition of water the 
extract was converted into a tai‘bid orange yellow mixttire, 
which was agitated witj* petroleum other. 
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The petroletiDQ ether extract was of a light yellow colour, 
soft, non-crystalline, and possessed a fragrant odour similar to 
that of methyl salicylate. In ether it was wholly soluble; aird 
with the exception of a few white flocks it was also soluble in 
absolute alcohol, with acid reaction. In cold aqueous caustic 
soda it was insoluble, but when gently warmed a portion dis- 
solved, and. the liquid assumed a deep orange colour ; the 
addition of an acid to the alkaline solution caused a milkiness : 
during digestion with the caustic soda solution a very fragi'anfc 
odour was noticed. The agitation of an ethereal solution of the 
petrrdeum ether extract with dilute hydrochloric acid, aifforded 
traces of an alkaloid. 

The aqueous residue after treatment with petroleum spirit 
was agitated with ether. The ethereal extract was yellowish, 
soft, indistinctly ‘crystalline, and had an odour similar to that 
noted in the petroleum ether extract. In water the extract was 
partly soluble with strongly acid reaction, and the solution 
gave marked indications of the presence of an alkaloid ; with 
ferric chloride the solution gave a dirty violet-reddish colora- 
tion. The residue insoluble in water was yellowish, and partly 
soluble in ammonia with yellow coloration : the insoluble 
residue was whitish. The addition of acids to the ammoniacai 
solution caused the precipitation of white flocks. 

The original aqueous solution after separation of ether was 
rendered alkaline with carbonate of soda and agitated with 
ether ; the ethereal extract amounted only to a trace, but 
afforded indications of an alkaloid with the usual reagents : 
ILO special colour reactions were noted. 

After separation of ether, the aqueous alkaline residue was 
acidified with acetic acid and agitated with acetic ether: the 
extract thus obtained was reddish, and partly gelatinized on 
evaporation : it was partly soluble in acetic acid, a turbidity 
being produced by dilution with water. 

In ordei’ to ascertain whether a purgative principle was pre- 
sent or not, an alcoholic extract from 30 grams of the root was 
rubbed up with water and injected into a cat's stomach, no pur- 
gative action was produced, and with the exception of an 
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attack of vomiting one hour and ten nainutea after administra- 
tion of the drug, no symptoms appeared to be induced. 

MOMORDICA COCHINCHINENSIS, Sf-reng. 
Fig. — Bot, Mag.y L 5145. 

Hab. — Bengal to Tenasserim, Deccan Peninsula, Canara. 
The seeds. 

Vernacular .~'K&k.Yo\ {Hind,^ Beng.)» 

History, Uses, &C. — The seeds after the shells have 
been removed are fried and eaten either alone or with other 
food. (MaJchzan.) They are considered to be good for cough and 
pains in the chest. Powdered they form one of the in- 
gredients of the hot stuff known as Jhdl iu Bengal, which, 
mixed with melted butter, is given to women immediately after 
parturition, and daily for a few days afterwards. Jhdl is 
believed to act as a stimulant, destroying the excess of 
phlegmatic humours which are supposed to be produced iu the 
body after delivery. (0. L. Bose.) A plaster made with the roots 
is said to promote the growth of the hair, and prevent its fall- 
ing Oif- The plant is called in Sanskrit Karkataka, from the 
resemblance of the seeds to the shell of a crab. This plant 
is the Muricia cochinchineiisis of Loiix'eiro, who says that the 
berries are used for colouring food, and that the seeds and 
leaves are aperient and abstergent and useful in hepatic and 
splenic obstructions, in unhealthy ulcerations, lumbago j atid 
externally in jprockientia uteri et ani, fractures and luxations 
of the bones. 

description. — The seeds are by § of an inch In 
diameter, and of an inch thick, ovate, compressed, black ; 
corrugated on the margins and sculptured on the faces. The 
shell is fragile, and encloses an oily kernel. 

Ohemical composition. — Kakrol seeds deprived of their husks 
yielded 43*74 per cent, of a slightly greenish oil when treated 
with light petroleum ether. The oil possessed very powerful 
siccative properties ; smeared in a thin layer on a glass plate, 
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and exposed to a temperature of 100° C., iu the CiHrioe of an 
hour the oil assumed a tmnsliiceufe white ap|'>earance, and could 
be scraped oflf the glass as a white powder which, when boiled 
with petroleum ether, yielded only a trace of soluble matter, 
consisting of oil. Exposed to the air without being heated, iu 
24 hours a thin layer presented numberless little white cauli- 
flower like masses, while a portion of the oil as&an»ed an arbor- 
escent pattern on the glass. After saponification of the oil, 
and decomposition of the soap, the separated fatty acids had a 
melting point of 48° — 49° C. 

In addition to oil, a very slightly bitter gliicoside was pre- 
sent, which afforded no special colour I'eactions with reagents* 

MOMORDICA CHARANTIA, Linn. 

Fig.— Mag,, L 2455; Wighi le,, t. 504 ^ Mt, Eeg,, 

980. 

Hab. — Throughout India. The fruit. 

FernacwJar. — Karela (Hind.), Kdrald (Mar,), Pava-kai, Pa- 
vakkapchedi (Tafn.), K^kara-chettu {Tel.), Karala (PeWjg?.). 

Muricated var., Uchchhe (Beng*), Hagaia (Can,), 

Description, Uses, &c. — There are two chief varieties 
differing in the form of the fruit, the one being longer and 
more oblong, and the other smaller, more ovate, muricated and 
tuber cled. There are besides many intermediate gradations. 
The fruit is bitter but wholesome, and is oaten by the natives. 
It x-equirea, however, to be steeped in salt water before being 
i'ooked ; the smaller variety is most esteemed. (DrurgJ) From 
Rheede, Wight and Gibson we learn that the Hindus use the 
whj&lo plant combined with cinnamon, long pepper, rice and 
the oil of Hijdnocar'piis Wightiana, as an external applica* 
tion in scabies and other cutaneous diseases. The fruit and 
leaves are administered as an anthelmintic, and are applied 
externally in leprosy. One- eighth of a seer of the juice of the 
leaves given in bilious affections, as an emetic and purgative, 
alone (h comb-i ad with aromatics ; the luice is rubbed in, in 
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burning’ of the soies of the feet^ and with blaok pepper is rub- 
bed round the orbit as a cure for night blindness. The Sans- 
krit name is Karavella, the muricated variety is called Sushavi, 
and bears the synonym Kandira or “ armed with aiTOws/^ The 
author of the Mahhzan-el-Adiviya describes the fruit as tonic 
and stomaobiCj and says that it is useful in rheumatism and 
gout, and in diseases of the spleen and liver j he also mentions 
its anthelmintic properties. He points out that some have 
erroneously supposed it to be identical with the Katha-el-himar 
of the Arabs, which is a violent purgative. Drury has the 
following description of M. Charantia : — Climbing, stem, 
more or less hairy; leaves palmately 5-lobed, sinuate, toothed, 
when young more or less villous ou the underside, particularly 
ou the nerves ; peduncles slender, with a reniform braotoole 
about the middle, female with it uear the base; fruit oblong or 
ovate, more or less tubercled or muricated ; seeds with a thick 
notched margin and red aril ; flowers middle-sized, pale yellow.*’ 
In the rainy season the plant may be seen in almost every gar- 
den in India. The fruit is also offered for sale in the market, 
and when well cultivated attains the size of a cucumber. 

MOMORDICA CYMBALARIA, Fenzl. 

Rig. — Lyon Med, Jiirisf, for India, p. 200, /. 14. 

Hab. — Deccan Peninsula, Mysore, Goncaiu The tubers. 

Vernacular , — Kadavanchi ( M a?\). 

History, Uses, &c. — The whole plant is acrid ; it is 
mentioned here as a number of the tubers wore forwarded to 
the Chemical Analyser to Government, Bombay, from Satara, as 
having been found in the possession of a person suspected of 
administering drugs to procure abortion. Our specimen was 
grown from one of these tubers. Dr- Lyon, the Chemical 
Analyser, informs us that on reference to the records of hia 
office he finds that the Kadavanchi tubers have been three 
times sent to him within the last four years as having b^eu 
used to procure abortion. In 1889, the tubers were again 
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foinvarded fco Dr. Barry, Actmg Chemical Analyser, in connec- 
tion with a case of abortion. 

Description. — Koot tuberous, ovoid; the tubers hud the 
odour of cucumbers, and examined tinder the microscope, the 
central portion was seen to consist of starch cells, between this 
portion and the epidermal layer irregular masses of a resinous 
substance were observed; leaves 1 — 2 inch broad, o-angular 
or slightly 5-iobed, middle lobe not elongated, glabrous or 
slightly pubescent, often punctulate on both surfaces, dentate : 
petiole h — IV in. Male raceme 1 — 2 in., with usually only 
two to fouriiowers; calyx-lobo.s Unceolate ; petals J in., white; 
iilainents two, one 2-fid, one o-fid, so each with one anther- 
cell ; dlamontus inserted near the top of the calyx tube, anthers 
completely exsert. Female peduncle J — 2 in., one flowered, 
ebracteate (the male peduncle lias a minute bract). Fruit J — 1 
by i in. Seeds J \ in., few, shortly obovcid, smooth, shining. 
{FL of Brif, India.) The fruit has eight prominent ribs, 
and is covered with silky hair. s ; while .still green, it dehisces 
into four parts, and discharges its seeds, which are ob<»void, 
dark brown, slightly *varty, as large as a suudl peppercorn, 
and with a prom incut iiiluni. 

Chemical co’mpu.afhm . — A bitter glucoside was isolated from 
the portion of tlie alcoholic extract of the tubers soluble, in 
water. It was almost insoluble in ethor, and was precipitable 
from its aqueous solution by tannin and alkaloidul reagents. 
With strong sulphuric acid it turned bright red and the colour 
gradually changed to purple, which remained for several hours- 

A yellow acid resin of very acrid properties was present in 
the tincture,' together with a saccharine principle. 

A tuber weighing 2 gratn.s was incinerated, the ash amount- 
ed to d per cent. 

DUFFA ACUTANGULA, Var, amma* 

Bis.—Boi. Mag. 1638. 

Hab. — Throughout India. The fruit and vine. ' 

Ve, nacidar. — Karela-toria, fCarvi-turai (HimL), Kadu-sirola, 
Kadu-dorka (Biosha-lata/rito-torni ( Pd-pirkkam 
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(Tam,)j Cheda-bira, Verri*bim (Te?.),-Kadvi-gbisodi {Guz.)j 
Hire-balli (Can,). 

History, Uses, &C. — TMs plant is called in' Sanskrit 
Koshataki, a general name for, the genns Luffa, from Jcosha, the 
cocoon of a silk-worm, and- in allusion to the way in which the 
seeds are enclosed within a fibrous network. The names Dalika 
and Ghoshaka appear more particularly to appertain to this 
species. The Hindus apply the juice of the immature gourd, 
which has been slightly roasted, to th^® temples to cure 
headache, and administer an infusion thi^ ^ip'e fruit as a vomit 
and purge, Roxburgh notices the cathartic and emetic pro- 
perties of the fruit. In the PharTnaoojpcBia of India the plant is 
described as a bitter tonic and diuretic, and is recommended in 
enlargements off the spleen on the authority of Dr. J. A. Green 
and Mr. J. C. Dickenson. The juice of the leaves is used as an 
external application to sores, and the bites' of venomous animals, 
and the pulp of the fruit is administered internally in the latter 
class of cases to cause vomiting and purging, just as oolocynth 
is used where that plant is abundant. The dried fruit is pow- 
dered and made into a snuff for those suffering from jaundice, 
and the root with equal parts of Hibiscus Rosa-sinetisis root and 
Hemidesmus is given with milk, cumin and sugar in gonorrhoea. 

Description. — The vine of L, amara resembles that of 
the cultivated plant. The fruit is smooth, from ^ to 6 inches 
long, ovoid, marked with ten prominent, sharp longitudinal 
ridges ; at the apex is a small operculum rather more than half 
an inch in diameter, which is deciduous. Internally it is filled 
with white spongy pulp, of a cucumber odour. The seeds are 
grey and marked with small irregular black prominent specks. 
The leaves are bitter, the fruit less so. 

DUFFA KCHINATA. Mooch* 

Fig. — Jjyon, Med, Juris, for I^ndia, p. 201. 

Hab . — Guzerat, Sind, Bengal, Dacca. The fruit. 

Vernacttlar, — Kukar-lata, Bindal, Ghagar-bel, Deod&li- 
i^Hind.), Kukar-vel, Vapaia {fiuz*), Deodangri, Dept^ldi {Mar.)^ 
Deodali (Otm.). 
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History, Uses, &C. — This plant is used medicinally in 
most parts of India. In the Nigliantas it bead's the following 
Sanskrit names : Devaddli, Vrata-kosha, Devatadi, Gara, Jimu- 
ta, Taraki, Veni, J^lani, and Akhu-visha-lia ; it is described as 
expelling bile, phlegm, and removing piles, swellings, jaundice, 
phthisis, hiccough, worms and fever, and acting as an emetic. 

In Guzerat tho fruit is well known as Vapala-bij, a name 
derived from the Sanskrit vdpa, “'weaving,” in allusion to the 
cocooudike network in which the seeds arc enciosod. The 
drug is a frequent ingredient in the compound decoctions 
which are prescribed for bilious fevers. In tlie Concan a few 
grains of the bitter fibrous contents of tho fruit are given in 
irrfusioii for snake-bito and in cholera after each stool; in 
putrid fevers the infusion is applied to tho whole body, and 
in jaundice it is applied to the head and also given inter- 
nally ; the infusion has also a reputation as a remedy for 
colic. Wo have not met with any notice of tho medicinal use 
of this plant in European works on the Materia Mcdica of 
India. 

Description, — Tho stems are herbaceous, scandent, five- 
suled, slightly hairy ; tendrils two cloft ; leaves generally five- 
lohed, somewhat hairy, margins scallop-toothed; petioles ns 
long as the leaves, ribbed; fruit oval, the size of a nutmeg, 
armed with, numerous long, x'atlior soft, diverging bristles, 
obscurely divided into three colls by a network of dry fibres, 
and opening at the top with a perforated stopple, wiiich falls 
off when the seeds are ripe; seeds about 38, ovate, compressed, 
black and scabrous; testa very hard; koruoi white* The 
librous substance in which tho seeds are enclosed is intensely 
bitter. 

Chemical com 2 '>osition . — ^The air-dried fruit deprived of seeds 
as much as possible was agitated with 80 per cent* alcohol: tho 
greater part of the spirit removed by distillation, and the 
remainder allowed to evaporate by exposure to air. During 
Spontaneous evapomtion tho tincture golatinizod. When the 
extract no longer suicli of alcohol it was gently wanned on the 
wat^r Jbatfa, water added, and when cold the turbid mixture 
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repeatedly agitated with ether. The ether was much coloured; 
gelatinous flocks separated during agitation. 

The ethereal solution contained a large amount of chlorophyll, 
and after evaporation of the ether, the residue became ^partly 
crystalline. The extract was repeatedly treated with light 
petroleum ether, which removed some waxy and much colour- 
ing matter, and a crystalline principle, appearing as needles and 
stellate masses under the micros€X)pe, which was not further 
examined- The dark residue insoluble in petx’oleum ether was 
then boiled with water ; tbe aqueous solution was slightly 
yellow, became turbid on cooling, and possessed an extremely 
bitter taste. This aqueous solution was agitated with ether 
on spontaneous evaporation a yellow transparent varnish was 
left, destitute of any crystalline structure. The extract treated 
with water afforded a white curdy precipitate with tannic 
acid : no precipitate with Mayer’s reagent : with ferric chloride 
it afforded a slight greenish coloration ; after boiling with 
dilute sulphuric acid, the solution readily reduced Fehling's 
solution. This principle would appear to be allied to, if not 
identical with, colocyntMtin, 

Its physiological action was tried in the following experi- 
ment : — 0*0296 gram, was dissolved in a few drops of alcohol 
and warm water, and injected into a full grown, fasting cat’s 
stomach at 10-50 a. m. 

11- 20 a. m. — Y omited several times, first contents of the sto* 
mach, and then white frothy mucus, not tinged with blood, 

12- 0 noon. — Passed a solid stool: lying on its side breathing 
slow. 

1- 40 p. m. — Passed a semi-solid stool tinged-^ with blood ; 
pupils somewhat dilated; now and again contraction of 
abdominal muscles : uneasy, chiefly on its side, but shifts 
its position frequently. 

2- 45 p. m. — Pupils widely dilated : less of power in hind 
legs, unable to stand : appears to have some difiicalty in 
raising its head, which it keeps between its fore paws, 
which are extended ; expression anxious- 
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2-55 p. m , — Slight convulsive roovements of* hind legs; 
breathing very shallow ; pupils widely dilated ; position 
aa before. 

2- 57 p. n^. — Marked convulsive movements of hind legs; 
breathing spasmodic and loud. 

3- 4 p. m. — Spasmodic gasps at intervals of about 10 seconds. 

3-15 p. m. — Died ; no further convulsive movements. 

Death thus resulted in 4 hours 25 minutes after introduction 

of the drug into the stomach, and only one stool was passed 
which could be ascribed as being due to its action, 

Postmortem examination 20 minutes after death : — Both 
lungs pale and collapsed ; no fluid in pleural cavity. 

Heart contracted, and' empty ; no clots. 

Stomach contained frothy glairy mucus, and a deep yellow 
fluid, walls darkly congested ; no effusion of blood. 

Liver oourgested. Spleen normal. IJidneys, central portions 
slightly, congested. 

Intestines — ^Rectum highly congested, with bloody adherent 
mucus; the lower portion of the jejunum comparatively slightly 
congested in patches, the upper portion more deeply congested, 
until the duodenum is reached, when the whole of the gut 
was of a dark claret colour, from uniform congestion. The 
ilium was wholly free from congestion and was bile stained* 

The gelatiuous flocks which separated on agitating the 
aqueous alcoholic extract wltii ether had the following proper- 
ties : — By boiling with water an opaleaeent solution was obtained, 
which was filtered. The insoluble residue on the filter was 
soluble in boiling absolute alcohol, on concentration micros- 
copic needles, rods, and plates sepand^ed* This residue was not 
further e^mined ; it did not exceed a trace, Th^ aqueous 
filtrate gelatinized before it was quite cold. A portion was 
evaporated to dryness and boiled with absolute alcohol, when 
with the exception of a trace of insoluble matter, it wholly dis- 
solved, forming a yellowish and bitter solution. On spontane- 
ous evaporation opalescent masses separated on the sides of the 
beaker, and the Solution formed a jelly. On completely evape- 
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rating off tho alcohol,, brittle yellowish flakes were left. In 
ammonia the principle dissolved forming a deep yellow sola- 
tion; on the addition of acids the colonr was discharged, slightly 
yellowish flocks being precipitated, which redissolved in alkalies 
with a deep yellow coloration : with tannin no precipitate 
was produced. Frohde^s reagent gave a yellow colour in the 
cold, becoming emerald green on heating, and changing on 
cooling to blue, green, and finally to yellow. Nitric acid gave 
a yellow colour. Mayer’s reagent, after acidnlation with sul- 
phuric aoid» gave no precipitate. Concentrated sulphuric acid 
gave a deep yellow : on the addition of bichromate of potash 
there was no special colour reaction. On boiling with dilute 
sulphuric acid, yellow flocks separated, only slightly soluble 
in boiling water, and not gelatinizing; slightly soluble in 
ether ; -dissolving in alkalies with a deep yellow coloration 
and repreoipitated in gelatinous flocks by acids. The aqueous 
acid filtrate after digestion with Barium carbonate was 
slightly bitter, and precipitated an alkaline copper solution 
on boiling. 

The gelatinizing properties of this" principle appear to be 
very marked. *1016 gram when dissolved in 100 c. c. of boil- 
ing water, gelatinized when the temperature fell to 35° 0., 
so that the beaker containing the solution could be inverted. 
We have provisionally termed this princi|>le luffein^^^ and we 
think it not unlikely that it will be found in the fruit of most 
other plants of the same and allied orders ; it differs from 
pectin, vegetable mucilage, &c., by being soluble in ^ alcohol. 
From the original aqueous solution after dissolved ether had 
been expelled, agitation with acetic ether yielded an extrac- 
tive, highly bitter, which afforded reactions similar to those of 
colocynthin. 

We were unable to obtain the principle in a crystalline 
form. 

The §eeds contain a bland fluid oil free from bitterness, and 
which possesses some siccative properties. 

Toxicology, — Dr. Burton Brown (Punjab Poisons, p. 206,) 
notices the use of the fruit as an abortifacient. In 1887, Br. 



88 


ARUM IRIPHYL. — ARUNDO 


on right side of nose. Face feels chapped, as if from cold wind; 
feels hot. Constant picking at nose until it bleeds. 

Mouth. — Raw feeling at roof and palate. Lips and soft palate 
sore and burning. Lips chapped and burning. Corners of mouth 
sore and cracked. Tongue red, sore; whole mouth raw. Picking 
lips until they bleed. Saliva profuse, acrid, corroding. 

Throat. — JJwellmg of sub-maxillary glands. Constricted and 
swollen, burns; raw. Constant hawking. Hoarseness Expec- 
toration of much mucus. Lungs feel sore. Clergyman’s sore 
throat. Voios uncertain, uncontrollable. Worse, talking, sing- 
ing. 

Skin.— Scarlet rash; raw, bloody surfaces anywhere. Impetigo 
contagiosa. 

Modalities.— northwest wind, lying down. 

Relationship. — Compare: Ammon, carb.; Ailanthus; Cepa, 

Antidotes: Buttermilk; Acet. ac.; Puls. 

Dose. — ^Third to thirtieth potency, 

ARUNDO 

(Reed) 

A remedy for catarrhal states. Hay-fever. 

Head. — Itching, falling otf of hair, roots of hair painful. Pus- 
tules. Fain in occiput, extends to right ciliary region. Deep seated 
pain in sides of head. 

Ears. — ^Burning and itching in auditory canals. Eczema behind 
ears. 

Nose. — ^Hay-fever begins with burning and itching of palate 
and conjunctiva. Annoying itching in the nostrils and roof of the 
mouth. [Wyethia.] Coryza; loss of smell. [Nat. mur.] Sneezing, 
itching of nostrils. 

Mouth. — Burning and itching; bleeding of gums. Ulcers and 
exfoliations in the commissures. Fissures in tongue, 

Stomacli. — Coldness in stomach. Longing for acids. 

Abd^mieii. — Movement as from something alive. Flatulence 
pain at pubic region. 

Stool. — Greenish. Burning at anus. Diarrhoea of nursing chil- 
dren. [Cham:; Calc, phos.] 

Urine. — ^Burning. Red sediment. [Xyc.J 
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stony ground and becomes crooked and knotty. It is pei^en- 
nial and often attains a considerable size, but the average 
diameter in the wild plant is from 1 to 2 inches at the thickest 
part a little below the crown. Externally the root is of a pale 
yellowish -brown colour, with indistinct circular constrictions 
and longitudinal furrows. The transverse section is yellow 
with distinct medullary rays. The root is traversed by nume- 
rous bundles of stout woody fibres^; when wounded a clear juice 
exudes having a cucumber odour, which dries into an opalescent 
gum. The root has an acid and astringent taste, and is not 
quite free from bitterness. 

Chemical composition . — The sliced tubers were dried at a 
low temperature, reduced to powder, and the powder sifted 
from woody fibre. Dried at 100° C. the powder lost 6*76 per 
cent, of moisture. The ash amounted to 16*52 per cent., thei’e 
wa,s nothing special to note regarding its composition; it did not 
contain any manganese. The powdered tubers were exhausted 
with 80 per cent, alcohol ; the tiuotnre was of a yellow 
colour : on concentration resin and oily particles separated ; 
the addition of water caused a turbidity ; the turbid solution 
was heated to dx'ive off the last traces of alcohol : the liquid 
had a strongly acid reaction. To the turbid acid solution 
more water was added and the liquid agitated with ether. 
The separated ether was agitated with dilute hydroch^loric 
acid ; the acid solution gave indications of the presence of an 
alkaloid. The separated ether left on evaporation a soft 
yellowish non’Crystalline residue, possessing a fragrant odour. 
This extract was insoluble in alkajies, easily soluble in alcohol> 
ether and benzol. The aqueous solutioii after separation of 
ether was rendered alkaline with carbonate of soda, and 
agitated with ether. The hydrochloi'ic acid solution referred to 
above was treated in a similar i-ianucr, and the separated ethera 
mixed. The mixed ethereal solution left on spontaneous evapo- 
ration a soft yellow non-crystalline residue, possessing a fruity 
odour, which was considerably increased by the addition of 
dilute sulphuric acid. In dilute acids the extract was partly 
soluble; the acid solution gave a precipitate with all alkaloidal 
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reagents. The special properties of this alkaloid will b© con- 
sidered later. The principle insoluble in acids had the 
properties of a resin. 

The alkaline aqneous solution was subsequently ag-itated with 
chloroform^ and then with amylio alcohol. In both cases ex- 
tracts were yielded partly soluble in dilute acids, the solutions 
affording precipitates with alkaloidal reagents. From colour 
reactions and the physical properties of these alkaloids, they 
appeared to be similar to the one first extracted by ether. The 
three’ acid solutions were consequently mixed, agitated with 
amylic alcohol, which removed a trace of resin ; the acid then 
neutralized with carbonate of soda, and the solution agitated 
with fresh amylic alcohol. On evaporating off the amylic 
alcohol, a varnialfe4ike residue was left, easily soluble in alcohol 
and amylic alcohc^, but less readily dissolved by ether chloro- 
form. In water the extract was only very slightly soluble ; in 
dilute sulphuric acid it was not wholly soluble, a trace of resin, 
being left. The acid solution was strongly bitter- With 
alkaline carbonates it gave a white precipitate ; with platinic 
and auric chlorides amorphous precipitates : it also yielded 
precipitates with phosphomolybdic acid, potassio-mercuric 
iodide, teriodide of potassium, picric acid, &c. With concen- 
trated nitric acid it afforded no colour reaction in the cold, but 
ou the application of a gentle heat a slight yellow colour was 
developed : concentrated hydrochloric acid gave no reaction in 
the cold or on heating ; concentrated sulphuric acid gave a light 
brown tint in the cold, which became reddish-brown on beat- 
ing. Frohde^s reagent gave a lilac tint in the cold, which became 
reddish on heating, and blue as the liquid cooled. Bichromate 
of potassium and sulphuric acid afforded no special colour 
reaction ; ferrid chloride gave no colour reaction. This alkaloid 
was only present in very small amonnt, hardly more than a 
marked trace. 

Ether chloroform and amylic alcohol also extracted a golden 
brown resin/ iusolubla. in alkaline carbonates, easily soluble in 
caustic soda, and less readfly dissolved by ammonia. In amylic 
alcohbl the resin was more easily soluble than in ether or 
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claloroform. From its alkaline solutions it was precipitated by 
dilute acids in yellowisli flocks. 

After agitation with, amylio alcohol the alkaline solution was 
precipitated with plumbic acetate; on decomposing the lead 
salt with hydro-sulphuric acid an organic acid was obtained, 
which afforded .the reactions of citric acid. The liquid after 
separation of the lead precipitate was treated with hydro- 
sulphuric acid, the filtrate evaporated to a syrup, and heated for 
some hours on the water bath, on diluting with water a strongly 
acid solution was obtained, the acidity of which was not due to 
acetic acid; the nature of this organic acid was not determined. 

A principle which easily reduced an alkaline cupric solution 
was also present in the liquid. 

The tubers contained starch ; they did not afford any tannic 
matter. 

ZEHNERIA UMBELLATA, Thwaites. 

Fig. — Rheede Rort. Mai, vHi,, t, 26. 

Hab. — Throughout India. The fruit and roots. 

YernacMlar. — Tarali (Rind.), Kudari (Benp.),Gometta (Mhr.), 
'Tid-danda (Tel.), Karivi-valli {Mai,), 

History, Uses., &C. — This plant is the Gointhi or 
Karivis-valli of Bheede, who notices its use by the Hindus of 
Malabar as a depurative, useful in gonorrhoea, dysuria and 
diseases supposed to arise from adast bile in the blood. The 
Portuguese call it Popinho do Patare and the Dutch Karlingen, 
Roxburgh describes it under the name of Momordica umhellata, 
and notices the use of the fruit and roots es a medicine by 
the natives, but does not give any particulars. The root is 
usually prescribed as a PausMika or invigorating medicine, 
combined with roasted onions, cumin, sugar and melted 
butter, forming a ghritapaha or medicated butter; sometimes 
the root is given beaten up with milk and sugar, to which 
cumin is added if it is prescribed as a remedy for gonorrhcea, 
12 
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In the Concan the iuice of the leaves is applied to parts which 
have becotno inflamed from the application of the juice of the 
marking* xiut {Semicarj^us AnacardlUTn)* 

Description. — From the Floi'a of British India it will be 
seen that this is a very variable plant common on hedges 
throughout India, Ceylon, Malaya, China and North Australia. 
It is disecious, and has a root consisting of many pendulous 
tubers. 

The leaves arc shortly petioled, cordate or sagittate or 
hastate at the base, the lobes longer than the petiole, 3 to 5- 
lobedj or palmately 5-parbifce, sinuate and sharply toothed ; 
male flowers ninbelled or shortly raccrooso at the apex of a 
long slender peduncle ; female on a different plant, solitiiry, 
short-peduncled ; berry oval or oblong, sisio of a pigeon's 
egg, smooth, red when ripe. The tubers are of an irre- 
gular, elongated form, usually about one inch in diameter; 
brown externally, white internally; they have a faint nauseous 
taste. 

CORADLOCARPUS EPIG^A, Book,/- 

Ti^—Wiijht Ic., t. 503. 

Hab. — Punjab, Sind. Gu52C3rab, Deccan, The tubers. 

Ver7iacular. — Akds-gadda, Chhilibinda, Garaj-phal {HimDf 
Karvi-nai (Giiz,)^ Akasba-garudan, Gollan-kovaik— kizhangu 
(Tam . ), Akasha-garu'da-gaddalu, N aga-donda { Tel. ) , Akasha- 
garuda-gadde (Can,), Siva-linga (ilfur.). 

History, Uses, &C. — This phint is called in Sanskrit 
Chhilibinda, Pat4Ia-garuda and Maha-mula or great-root/’ 
It is described in the Nighantas as very strengthening, and a 
begetter of phlegmatic humors, and a valuable remedy for 
rheumatism. Aiuslie remarks that the Tytians hold it m 
great estimation, and preset ri be it in the latter stages of dysen* 
tery, and old venereal complaints. It is usually adminisiered 
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in powder, the dose being about one drachm in the 24 hours, 
and continued for eight or ten days together ; this quantity 
generally produces one or two loose motions every day. It is 
also considered anthelmintic. For external use in chronic 
rheumatism it is made into a liniment with cumin seed, 
onions, and castor oil. ,In the Deccan and Mysore the root has 
a re|}ute as a remedy for snake-bite; it is administered inter- 
nally and applied to the bitten part. This plant is used in 
India as a substitute for the Luf or Lufa of the Arabian and 
Persian physicians, the Bryoni^^ dioiea of more Western coun- 
tries, and the XtvKq of Dioscorides. Tho Arabic word 

Jjuja is probably a corruption of 

The vernacular names are mostly compounds of Xkis, ^^tlie 
fiky,^’ and Oadda, ^^a tuberous root.’' The Marathi name 
signifies the linga of Siva,^^ and is an allusion to the shape 
of the fruit. 

Description. — The root is. a turnip-shaped tuber, some- 
times weighing as much as 5 to 6 pounds. Externally it is 
yellowish white and marked with raised circular rings ; tho 
taste is bitter, mucilaginous, and snbacid. When cut the 
tuber exudes a viscid juice, which soon hardens into an 
opalescent gum. 

Ch^emical composition. — The bitter principle of (7. epigoea 
can be removed from an aqueous extract, previously separated 
from mucilage by treatment with alcohol, by agitation witli 
chloroform or amylic alcohol. It is a whitish amorphous mass 
soluble in water and spirit, and very slightly soluble in ether. 
Its solution is precipitated by tannin and not by either basic 
or neutral plumbic acetate. It is coloured reddish-brown by 
sulphuric acid, and after several hours a'^sumes a purpliali hue 
owing to the gradual d.eposition of a black powder. The purple 
colour is not so well marked as that afforded by trichosan^ 
thin and thebitoer principle of Momordica Cymhalaria, It dis- 
solves in nitric acid without colour. This bitter principle is the 
same as Jbryonin, which has been found by Walz in connnon 
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Bryony root, and we tave been able to confirm this by finding 
in the decomposition products two resinoid bodies difiering in 
their solubility in ether. Bryonin is a glucoside resolved by 
boiling with dilute sulphuric acid into glucose and two amor- 
phous bodies, bryoretin, soluble in ether, and hydrobryoretin, 
insoluble in ether but soluble in alcohol 

048 02^ i=: H55 Q? -.j- O®. 

Bryonin Bryoretin Hydrobryoretin Glucose, 

We have been unable to find a second bitter principle in these 
tubers, for on washing the lead precipitate of the extract until 
free from bryonin, and treating the lead compound with hy- 
drogeii sulphide, the solution was free from bitterness, and the 
evaporated residue was not coloured by sulphuric acid. The 
tubers' fcontai^ed much starch, a little 'resin, and 10 per cent, 
of whit© saline ash. 

BRYONIA LACINIOSA, Linn, 

Fig* — Wight Ic., L bOO ; Itheede Sort, MaL vm., 19- 

FLab. — From the Himalaya to Ceylon, Pegu. The plant. 

Vernacxdar.- — Bajguriya, Ghargu-n^ru {Hind.)^ Kavadori, 
Kavale-che-dole (jMar.),Nehoemeka (MaL), Lingatondi (Can ), 

History, Uses, &C. — Thi8*plant appears to be the Baja 
of Sanskrit writers, and is said to have been used in Vedic 
times to frighten away evil spirits ; it is still known in. Hindi 
as Bajguriya or Baja beads.^* It is also probably on© of the 
plants included by the name Ghant^H (see MuJcia scahrella), 
Bheede (viii, 19) calls it Nehoemeka, anB says that the Portu- 
guese call it Nhola, and the Dutch Slitten, The vernacular 
name Ghargu-ndra signifies a string of ankle bells, such as 
are worn by dancing girls. These bells have vertical slits in 
them, resembling the white vertical lines on the fruit of this 
Bryony. The juice of B, lacinioBa is given with milk, honey, 
or sugar in bilious attacks, and in the commencement of 
fevers when there is flatulence and constipation; it clears 
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out the bowels;, and is often sujfficieut without further 
treatment in cases of this kind which ax'ise from over eating. 

Description. — A climbing plant with a smooth stem 
common in hedges. The leaves are palmately 5-lobed, more 
or less deeply divided^ segments oblong, lanceolate acuminated, 
serrated ; petioles murioated, upper surface of the leaf thickly- 
studded with white, jointed, calcareous hairs, rising from a 
calcareous areola ; male and female flowers, in the same axils, 
the peduncles of the male flowers, which are numerous, remain- 
ing untiKthe fruit ripens; flowers small, pale yellow; fruit 
round, smooth, marked with white vertical stripes, the size of 
a marble, red when ripe, with the exception of the stripes, 
which remain of a dead white. The whole plant is very bitter. 

Ghemical composition.^ An alcoholic extract of the plant 
was made with 84 per cent, alcohol, water added, and the 
turbid mixture agitated with light petroleum ether, which 
removed colouring matter and a small amount of fat. 

After separation of the petroleum ether the bright yellow 
aqueous solution was agitated with chloroform. The chloro- 
form extract was yellowish, non-crystalline and very bitter. 
Treated with warm water the greater part dissolved, the 
aqueous solution on evaporation left a residue which gave a 
white precipitate with tannic acid, and which reduced an alka- 
line copper solution after boiling with dilute sulphuric acid.. 
Generally the reactions afforded by this bitter principle were 
similar to those described as being produced by bryonin. 
With concenti’ated sulphuric acid a brownish red coloration 
was produced; whereas -in Watts^ Dictionary of Chemistry^ 
1st Edition, sulphuric acid is stated to dissolve bryonin 
^‘’forming a blue liquid which changes to green.^^ Gmelin, 
however, {Handbook of Cliemisiry) states that it is coloured 
red brown by oil of vitriol. We have tested the action of con- 
centrated sulphuric acid on a specimen of bryonin obtained 
from’ Dr, Schuchardt, and find that no such reaction as is 
described in Watts’ Dictionary occurs, fcbe colour tint being 
brownish red. 
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MUKIA SCABRELLA, Arn, 

pig. Wight Ic.y t, 501 ; Itheede Hort. Mai, viii,, 13. 

Hab. — Througliout India, The plant in fruit. 

Vernacular, — Agamahi (Hind.), Mosumdski (Tam.), Paten-- 
badinga^ Nddhosa (Tel.), Ghirdti (-ifar.), Mucca-piri (Mai.). 

History, Uses, &C. — Ainslio gives AhUaykum as the 
Sanskrit naiijLe of this plant in Southern India. This is evidently 
a corruption of ( x^-hildkhana), marked like a snake/' 

in allusion to the vertical white stripes upon the fruit. 
Another Sanskrit name which appears to have been applied to 
this plant as well as to Bryonia laciniosa is G-hantdli, which 
fiignihes a row or string of bells (Ghantd-nlil, such as are 
worn by dancing girls, and which have vertical slits resem- 
bling the vertical marks on the fruit of these plants. Ainslie 
informs us that this herb is considered to be gently aperient 
and stomachic, the infnsion being given in doses of half a 
cupful twice daily. It is used for the same purposes now> and 
it enters into mixtures frequently given to children. Rheede 
mentions its use as a diuretic. 

Description. — Plan t^ hispid and scabrous; tendrils sim- 
ple ; leaves cordate, lobed-or angled ; flowers short-peduncled, 
male numerous, fascicled ; female, 1 to 4, small, campauulate, 
yellow ; berry globular, size of a pea, scarlet when ripe, 
marked with white vertical lines, smooth or sprinkled with 
a few bristly hairs. Plant and fruit bitter. The fruits ripen 
in October to December. 

ZANONI A INDICA, Linn. 

Fig. — Wight III., t. 103; Lam. Ill, t. 816; Bheede Hort 
Mat. viii., it. 4kt, 48, 49. 

Hab. — ^Assam, B. Bengal, W, Peninsula, Ceylon. 

Vernacular. — Chirpota (Hind., Mar.), Penar-valli (Mat). 
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History^ Uses, &C. — ^In the Nigbantas this plant bears 
the Sanskrit names of Chirpota, Dirgbapatra^ J5 untali and 
Tiktaka; it is described as cold, dry, and aperient, and bene- 
ficial in asthma and cough. Kheedo (viii., 47, 48, 49,) calls it 
Penar-valli, which appears to be a corruption of the Sanskrit 
Pinda-valli ; ho says that the Dutch call ‘ it Naet-JcUm and the 
Portuguese Eruita handoUera. The latter name is given to 
the fruit from its resemblance to the leather cases called bando- 
leers, each containing a charge of powder, of which every 
musketeer wore twelve, suspended by a shoulder belt. In 
Malabar a bath made by boiling the leaves in water is used . to 
remove the nervous irritation caused by boils, and an antispas- 
modio liniment is made by pounding the leaves with milk and 
butter. In Ceylon the plant is used as a febrifuge. 

Description. — Leaves 6 to 8 by 3 to 4 inches, usually 
acute ; petiole one inch ; male flowers very small, pedicels J to 
^ inch ; female flowers, including the ovary, i inch ; ovary early 
becoming one-celled by the separation of the three fleshy 
placentas; seeds much compressed, hardly 1-10 iuch thick; 
capsulo large, like a candle extinguisher. 

ECBALLIUM ELATERIUM, A. Bidard. 

Fig . — BentL a?id Trim., i. 115. Squirting Cucumber 
(Eng.), Concombre d'ane (Fr.), 

H3.b. — Europe, Northern Asia. The fruit. 

Khiydr-i-kliar, Katha-cl-himar (Pers., Arah.)t 
Katri-indrayan (Ind. Bazars). 

History, Uses, &C, — The fruit occasionally reaches 
India in a dry state. It is imported from Persia, and has evi- 
dently been gathererl while immature, as the contents have not 
been discharged. E. Elaferium is reported to grow in abun- 
dance about Tiflis and on the banks of the river Kura, and in 
Georgian popular medicine, under the name of Eitrana, it has a 
good reputation as a remedy in malarial fevers. At a meeting 
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of the Caucasian Medical Society in 1885, Dr. Minkevitch 
referred to the subject, and stated that the paroxysms may bo 
arrested by the use of the drug, bat the relief is only tempo- 
rary, as they return in two or three weeks. Drs. Lisitzeff and 
Astvaturoff also stated that in Kakhetian popular medicine, 
Kitrcina is used as a narcotic, and is believed to be specially 
serviceable iu cases of hydrophobia. {Pharm, Joum., Feb. 27th 
1886, from Med, JRecord.) Biateriiiin does not appear to be 
known in Hindu medicine, but the Arabs and Persians are well 
acquainted with it. The former call the fruit Katha-el-himar 
(asses’ cucumber), and the latter K.hiyar-i-khar, which has the 
same meaning, or Khiarzeh (little cucumber), Haji Zein 
gives Ispheridagrion (cr<#)atpi8tov ^ptow) as the Greek name. The 
author of the Mahhza^i^el-Adwiya describes it, and also the 
method of preparing elateriiim. To prepare this ho directs 
the fruit to be sliced, thx’own upon a strainer and pressed, the 
pulp is then to bo twice washed with water, and the deposit, 
which is thrown down from the water, collected and dried. It 
is then to be finely powdered and made into lozenges, with an 
equal weight of gum arabic or calamine, or half its weight of 
starch,* The Mahometan writers attach considerable impor- 
tance to claterium as a purgative of the diseased humours 
which they suppose to be the cause of a great number of 
diseases. They also use poultices made with the fruit, loaves, 
and root of the plant, and direct the juice of the fruit to be 
snuffed up the nose to purge the brain, and to bo dropped into 
the ears in otitis. It is worthy of remark that the Hindus use 
their bitter and purgative cucurbitaceous fruits in the same 
manner. Hlaterin injected subcntaneously acts on the nervous 
system, causing salivation, insensibility, tetanus and dyspnoea ; 
large doses administered by the mouth cause gastro-enteritis 
and collapse. 

Chemical composition , — active principle, Elaterm, 
is best obtained by exhausting elateriura with 
chloroform. From this eolation a white crystalline deposit of 


* Compare with Dioscorides ^tpl tKartjpiov and Pliny 20, 3. 
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elatei‘iu is immediately separated by addition of ether. It 
should be washed with a little ether and recrystallized from 
chloroform. 

Elaterin forms hexagonal tables, insoluble in water, slightly 
soluble in ether, very soluble in alcohol. It gives a carmino 
colour with phenol and SOh {Etestnius^ Ztit f* anal*^ Ghem» 
17, 500 ; 24, 156.) 

Several other cucurbitaceous plants are more or less in use 
medicinally. Among these we may mention Modecca 
palmata, Lam, (Rheede Hart, Mad, viiL, 20, 23), the juice 
of which with cocoanut milk is used as a pectoral in Malabar, 
and the roots as an ingredient in strengthening medicines 
(Paushtiks), 

Trichosanthes nervifolia, Linn. {Rheede Rort, Mai. 
mii., 16, 17) is used in the same part of the country to 
drive away evil spirits. According to Ainslie, the root of 
Rhynchocarpa fc3etida, Schrad.y is prescribed internally 
in electuary, in cases of piles, and in powder is sometimes 
ordered as a demulcent in humoral asthmka. The root is about 
the size of a man^s finger, light grey, and has a sweet mucila- 
ginous taste. The Tamil name is Appakovay. 

The seeds of Ampelosicyos scandfeas, Thou., Bot, 
Mag. 2681, 2751-2, have been introduced into Bombay from 
Zanzibar as a vermifuge; they are. flat and almost circular, 
about an inch a,ndahalf across ; the external envelope resembles 
delicate basket work, and is very tough and strong ; the kernel 
yields a quantity of bland oil. The entire fruit is from 2 to 3 
feet in length and 8 to 10 inches thick, marked with deep 
longitudinal furrows, the inside is divided into from three to six 
cells, and often contains as many us 250 seeds. 


II.— 13 
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DATISCA CANNABINA, Linn, 

Fig. — Lam, in., t 823 5 Fl. Qrcec., f, 960. 

Hab.^Himalaj^a from Caslimir to Nepal 5 Sind. Tb© 
iierb and roots. 

Vei'nacular . — Akalbar {K 7 id.),Bayr-bunja, Bbangjala {Punj,)^ 

Uses* — Datisca is bitter and purgative, and is occasionally 
used in fevers and in gastric and scrofulous complaints. In 
Khagan the braised root is applied to tb© bead as a sedative, 
and Madden states that under the name of Bnjr Bmiga it is 
used medicinally in TCurnool. (Stewart, Cleghorn,) The plant 
may be administered in doses of from 5 to 16 grains in inter-* 
mittents. 

Description — Stem 2 — 6 ft., stout, branching. Lower 
leaves 1 ft., pinnate; leaflets 7 — 11, 6 by IJ in., petioled ; 
upper much smaller and less divided; floral simple, 3 by li in. 
Pedicels often carrying linear bracts ; anthers oblong, rather 
large; filaments very short ; styles inch; capsule I- by loss 
than ^ inch [FI. Br, Ind,), one-celled, opening at the apex ; 
seeds numerous, striated, with a cup-like covering at the 
base. 

Chemical composition, — The leaves and roots contain a glu- 
coside, Datiscin, which may bo obtained by 

exhausting them with alcohol, evaporating to a syrup, and 
precipitating the resin with water ; from the decanted liquid 
crystals may be obtained, which should be re-dissolved in 
alcohol and the remaining traces of resin removed by repre- 
ciptation with water. Datisoin may then be obtained in 
colourless silky needles or scales, little soluble in cold water 
and only sparingly so in warm water and ether. The crystals 
are neutral and have a bitter taste; they molt at 180*^ O* 
(Braconnot, Ann. de Chim. et. de Phys, iii., 277; Stenhouse, 
Ann. der Ohem. n. Phai'm, xcviii., 106,) quoted in JVuriz, Diet, 
de Chim , i., 1134. 
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OPUNTIA DILLENII, Raw. 

Fjg . — Wight III, 114. Prickly pear (Eng.). 

Hab . — America. Naturalized in India. The fruit. 

Vernacular, — Nagphani, Bidar (Hind,, ‘Beng.), Naga-kali 
(Tam,), Naga-dali (Tel.), Ohappal-send, Vilayati-nevarung 
(Mar,), Kattali-Papas, Mullugalli (Can,)* 

History, U ses, &C — This plant is a native of Mexico and 
Central America^ and was introduced into India by the Portu-» 
guese, doubtless with the object of feeding the Cochineal 
insect upon it> but it is uncertain whether they ever carried out 
their intention. It is called by the Portuguese Falmatoria d* 
inferno, from the resemblance of its Eat branches to a palma~ 
torifi, or flat piece of wood used in their schools to beat children 
upon the hand. The Hindus have given it the Sanskrit names 
of Vidara^ tearing asunder,'^ and Vishva-saraka, having all 
essence/^ 

In 1793 — 97, Drs. Anderson and Barry attempted to intro- 
duce the Cochineal insect, but they appear have been sup- 
plied with the Cochin ilia sylvestre, or wild'Oochineal, wnich is 
said to be small and deficient in colouring matter this insect 
is still found in India upon O, Hillenii. Dr Fontana, in a com- 
munication to the Ae, Ann. Reglst, in 1 799, states that the 
Cochineal insect thrived best on the O, Dillenii, but the- insects* 
from Bengal were found to contain only 10 to 16 per cent, of 
colouring matter, and fetched only Rs 5^ per- seer,, whereas 
Mexican cochineal at the time was worth Rs. 1 6 to 20. The 
cultivation was sabseq[uently abandoned, probably on ^account 
of the more profitable cultivation of Indigo^ 

Dr. Buchanan in 1301 found cochineal being reared in 
Mysore. The young insects were put upon the cactus hedges 
immediately after the rainy season. In six months they had 
increased sufficiently to begin to collect them ; a year more 
elapsed before the whole plants were consumed. After pay« 
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ing all expenses, the farmer sold the cochineal for J 1 pence a 
pound, IDr. Buchanan calls the plants opals, their MexicHn 
name, hut states that it is the cactus “aboriginal of the 
country ; he also reports that the insect is of the bad kind 
recently introduced. 

Eoxburgh, speaking of Cactus iryiicus {0, Diltenii), says: — 

Upon this plant the Cochineal insects lately brought from 
America thrive and multiply abundantly/^ In 1833-45, the 
culture of cochineal was again attempted by Sundt and 
others upon 0, Tuna with the true Cochineal insect, and this 
culture appears to have been carried on to a certain extent, as 
in 1857 silver grain Cochineal from Chittledroog and Oosoor 
grown upon this plant was shown at the Madras Exhibition. 

In 1848, Dr. Dempster successfully dyed woollen cloths with 
dye extracted from the insect found on the common prickly 
pear. The quantity of lake obtained by him from the native 
Cochineal exceeded that obtained from an equal amount of 
imported Cochineal, and was also of a more brilliant hue. 
Dr. Dempster laid particular stress on the advantage of culti- 
vating the native insect in preference to importing foreign 
varieties, and his views were corroborated by Dr. McClelland of 
the Calcutta Botanic Gardens, who wrote on the subject in 
1848. In the same year. Dr. Fleming found numerous villagers 
near Amritsar engaged in gathering Cochineal insects from the 
hedges of cactus or prickly pear. The Cochineal was dried and 
sold to the Amritsar dyers at ono rupee a seer. It appears, 
however, that the growth of wild Oochinoal is very irregular, 
the insects completely destroy the cactus plants wherever they 
appear, and some time must elapse before the plants can grow 
again. The quantity of native Cochineal produced in India is 
not known. Dr, Bidie, reporting on the culture of Cochineal m 
India in 1882, remarks “ The efforts made about the begin- 
ning of the present century to establish the industry failed, 
owing to the introduction of an inferior variety of the Cochineal 
insect. One of the species of cactus on which the insect feeds 
in Bmzil having been introduced with it in 1795 by Capt. 
Keiison, H. M. 7th Eegiment, it has been naturalised, and 
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there are varioas other species here on which the insect will 
feed.” The report concludes with a description of a Mexican 
IN'opalry or cactus g-arden, which could be easily imitated in 
many parts of India. 

The Indo-Porfeuguese of the present day, as well as the 
natives of India, highly esteem the fruits of O. Dill&nii as a 
remedy in whooping cough and asthma. From a few experi- 
ments we have made with a syrup of the fruit, which is of a 
splendid purple colour, it appears to increase the secretion of 
bile when given in teaspoonful doses 3 to 4 times a day, and 
to control the spasmodic cough and expectoration. In on© 
case of asthma, due to the irritation of pregnancy, after every 
remedy which could be suggested had failed, it put a stop to 
the paroxysms which before its administration occurred regu- 
larly after sunset ; but if the remedy was omitted they at once 
returned. Bventnally a cure was effected. In several cases 
of whooping cough, a similar effect was produced as long as 
the syrup was taken daily, and in a case of bronchial catarrh 
in the chronic stage with copious expectoration, it almost 
entirely stopped the cough and expectoration within 24 hours. 
Its action is probably due to the soluble malate of manganese 
which we have found contained in the fruit. Kobert has 
shown that the salts of this metal when injected into the 
blood or subcutaneously, paralyse voluntary movement and 
reflex action,- and stop the heart in diastole ; the pamlysis 
of reflex action being due to the destruction of the transverse 
conduction of the spinal cord, longitudinal conduction remain- 
ing intact. 

Chemical composition ,^ — The air-dried fruit heated to 100*^ C. 
lost 26*21 per cent, in weight. The ash amounted to 9*65 per 
cent., and was of a very light dirty reddish colour. Chemically 
the ash was of interest on account of the extremely large 
amount of manganese present. Boiling water extracted 46*95 
per cent, of yellowish extmctive, which contained 4*00 per 
cent* of ash. The solution had an acid reaction, and readily 
reduced an alkaline cupric solution on boiling. The acidity 
was due to malie acid> a trace of Oiti'ic acid was also present. 



102 


FICOJDEJS,^ 


The total free acidity of the air- dried fruit calculated as malic 
acid amounted to *63 per cent- The saccharine matter calcu- 
lated as grape sugar amounted to 29*76 per cent, of the air- 
dried fruit. 

An alcoholic extract of the fruit contained a fluid fe,tty acid 
in small amount, also some wax, resinous matter, malic acid, 
colouring matter, sugar, &c,, &c- No alkaloidal principle could 
be detected. 


FIOOIDE^. 

TRIANTHEMA MONOGYNA, Linn, 

Pl» Or ass. 109; Wight Ic,, U 228. 

Hab. — Throughout India. The root. 

Vernacular, — Ndsarjanghi, Bishkhapra {Hind.), Tishkh^pra 
(Mar,), Satudo (Quz.), Sharunnay {Tam,}, Ghalijeroo {Tel.), 
Sabuni {Ben^.). 

History, Uses, &C. — 'This plant has been given tbe 
Sanskrit name of Sveta Punarnava, or white Boerha%via, from 
the resemblance of its foliage when young to that of Boerkaavia 
difftLsa. Both plants when in this condition are eaten as vege- 
tables after being well boiled- In common with T, ^ntandra 
and T, decandra its root is known to the natives of India as 
having cathartic and irritant properties, and is said to be some- 
times given to women to procure abortion. Ainsfie says : Tbe 
root, which is bitter and nauseous, is given in powder in combi- 
nation with ginger as a cathartic ; when fresh it ia somewhat 
sweet.'^ (Mat* Ind, ii., S70.) He also notices similar properties 
in T, decandra, and Stewart records that T- pentandra is said to 
be used in the Punjab to procure abortion. In native practise 
these roots are considered useful in obstructions of the liver, 
asthma and amenorrhoea* The dose €ts a purgative is about two 
drachms of the powdei*ed root to be irepeafced until the desired 
eftect is produced. 

description. — difTase, prostrate* branched, glabrous, 
d^hy plant, which appears at the commencement of the rainy 
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season ; leaves i to IJin., obovate ; petiole |^in. ; flowers soli- 
tary ; calyx- lobes obtuse, cuspidate ; stamens 1 0 to 20 ; cap- 
sule -I in.j soarious below, beak exserted, coriaceous, somewbat 
mitrifoi'm, adnate to,tbe enclosed seed, lower part 3 to 5 -seeded. 
Seeds black, scarcely sbining*, with concentric, broken, and 
undulating-, raised lines. (FI* Br, Ind.) 

Chemical composition* — -The plant affords a thick mucilagi- 
nous decoction unaffected by iodine solution, and precipitated 
by ferric chloride and neutral acetate of lead. It gives a pre- 
cipitate with barium hydrate, which contains a glucoside hav- 
ing similar properties to saponin ; the insoluble decomposition 
product when weighed pointed to the presence of a small 
amount of this body. 

MOLLUGO STRICT A, Li tin. 

Rig . — Rheede Hort* Mai. «?., t. 26* 

Hab. — Throughout India. The plant. 

MOI.IwUGO SPERGULA, Linn. 

Pig. — Rheede Hort. Mai. x,, t. 24. 

Hab. — Throughout India, except the N.- Western districts. 

Vernacular^ — Jima {Hind., Bang.), Toora-elley, Kacchautha- 
rai (Tam.), Chayntar^shiakoo (Tel.), Jharasi (Mar.), Kaipa- 
jira (Mai.), Parpataka (Can.)* 

History, Uses, &C. — These plants are called in Sans- 
krit Grishma-sundaraka and Phani-ja, and are in general use as 
a pot herb. The Hindi name is derived from the Sanskrit 
or to eat. Medicinally they are considered to be 
stomachic, aperient and antiseptic. 

Rheede, speaking of M* stricta, says: — ^'Apozema ex tota hac 
planta confectum cholerae medetur; prseparatur et ex ilia bal- 
neum contra variolas- Succus vino permixtus, tridui spatio 
bis de die assumptus, variolas expellit, febrem concomitantem 
minuit,^’ Ainslie (ii.,M31,) writes to the same effect concern- 
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ing M, Spergula, and adds that the plant is administered for 
, suppression ofthe lochia, and when applied warm and moistened 
with a little castor oil, is reckoned a good application for ear- 
ache. He considers that it is justly held in estimation by the 
native practitioners. In Pudukota the juice of ilf. Spergula 
is applied to itch and other skin diseases, and that of Af . h irtcc 
{Sirooseroopadi, Tam.y) is administered internally to weak chil- 
dren. The latter plant is stated by Watt to be prescribed in 
the Punjab and Sind for diarrhoea under the names of Popraug^ 
Gandi-buti and Kottruk. 

Description. — M, slricfa: Glabrous, stems much branched^ 
leafy, often a foot high in rich wet soil, sometimes only a few 
inches where the situation is unfavourable Leaves J to 3 i in., 
whorled or opposite, from lanceolate acute to obovate obtuse 
much narrowed at the base ; petiole hence obscure. Cymes 
compound, the branches sometimes racemed. Sepals in., 
elliptic or round. Stamens 8 to o, filaments dilated. Styles 
3, short, linear. Capsule as long as the sepals, globose, niany- 
seeded, the walls thin. Seeds dark chestnut-coloured 3 embryo 
curled into three-quarters of a complete circle. {FI- Br- Ind.) 

AT. Spergula: Glabrous or nearly so, branching, diffuse, leafy. 
Leaves i to 1 in., usually whorled, spathulate lanceolate or 
elliptic ; petiole 0 to | in. Pedicels to i in. Sepals ^ to f 
in., oblong, margins often inorabi’anaceous. Stamens 5 to 10. 
Stigmas 8 , minute. Capsule ellipsoid, a little shorter than the 
sepals- Seeds many, covered with raised tubercular points, 
and appendaged by a minute short subulate bristle, and some- 
times by a second, yet more minute bristle. {Wl- Bt\ lud-) 

Chemical ccmipositiow, — The bitter principle of M- etricta is 
soluble in ether, alcohol and water, and is precipitated from 
the aqueous solution by tannin, but not by neutral lead acetate, 
it solution does not respond to alkaloidal tests, and it is de- 
composed by boiling with dilute hydrochloric acid. JSvaporated 
portions dissolve iu strong sulphuric acid with a brown 
colour. A bitter resin is also dissolved out of the herb by 
reetifie<l spirit, and the chief constituent of the watery extract 
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is a gum gelatinizing with ferric chloride- The dried herh 
deflagrated occasioiiallj'- during the process of combustion in 
the open air ‘ this was found to be due to the presence of 
alkaline niti’atcs. The white ash amounted to 08‘1 per eent* 

GISEKIA PHARNACEOIDBS, Linn, 
'Pig.^Wight Ic,, tt, 1167, 1168. 

Tiab* — The Punjab, Sind, South Deccan Peninsula, Cey- 
lon. The plant- 

Vernacular. — Balu-ka-s^g {Hind,)^ Walu-chi-hh^ji (Mar,)^ 
Manal-kirai {Tam.), Isaka-daaarikura {Tel.'), Attirilla-p^la 
{Oing.), Baluka {Beng.). 

Mi story, Uses, &C- — This plant is called in Sanskrit 
Bahi, Baluka, Valuka and Elavaluka on account of the number 
of large raphides contained in the leaves, and which give them 
tlie appearance of being full of sand (v^u). Baluka is consi- 
dered by the Hindus to be aromatic, aperient and anthelmin- 
tic, and is used as a vegetable like the Mollugos j; the Hindi 
and Marathi names signify sandy potherb-^' Capb. W 
H. Lowbher {Joura. of Agri.^JfforL Soc. of lyidut, 1857, vol, 
ix., y). 285,) appears to have been the first to bring the antheP 
n jin tic properties of this plant to the notice of Europeans. 
The fresh plant, including the leaves, stalks, and capsules, is 
directed to be emyiloyed in oases of taenia, in doses of about an 
ounce, ground up in a mortar with sufficient water to make a 
draught. This is to be repeated three times at an interval of 
four days, the patient each time taking it after fasting for some 
hours. 

Description . — A diffuse branched herb, Leaves opposite 
or falsely whorled, fleshy, | to 1 J in., oblong or elliptic, entire, 
narrowed at the base; petiole 0 bo i in. Sepals in. Fila-' 
menta dilated below- Carpels usually 5, in fruit as long as the 
sepals. Seeds blackish, smooth, minutely glaudular-punctate; 
embryo curved less than a semieircie, (FL Bt. Ind.) 
ir.— 14 
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Cfie^ical compusiiion. — Tlie mosfc interesting* principles pre~ 
sent in the seeds are astringent principles which we provision- 
ally call a and 3 Gisekia taring, « Oisekia tannin is obtained 
by agitating an alcoholic extract of the seeds with ether, it 
forms an orange varnish, in which nodules gradually form on 
f^tanding, which on microscopic examination are seen to consist 
of narrow plates and a few needles of a deep yellow colour. 
The ether extract is easily soluble in alkalies with deep orange 
coloration, and is reprecipitated by acids in yellow flocks. In 
water the ether extract is nearly wholly soluble with yellow 
colour and astringent taste. Ferric and ferrous salts give a 
flirty deep brown coloration, without any tinge of blue. Potas- 
sium cyanide a deep orange coloration. Both acetates of lead 
gave a dirty yellow precipitate; cupric sulphate no precipitate. 
Lime water in excess a dirty reddish precipitate ; Barium 
chloride and ammonia a similar precipitate. Potassium bi- 
chromate deep yellow, slowly changing to yellowish brown. 
Bromine water dirty brownish yellow. It reduces an alkaline 
copper solution on boiling and px'ecipitates gelatine in white 
flocks. 

^ Gisekia tannin occurs as a deep orange powder, and is ob- 
tained by acidulating the aqueous alcoholic extract after agita- 
tion with ether, when the tannin is precipitated. In cold water 
it is slightly soluble, but dissolves easily in boiling water with 
a yellow coloratioft, the liquid becoming turbid on cooling. It 
is easily soluble in amylic alcohol Ferric salts afford a nearly 
black precipitate, without any tinge of blue. In alkalies it dis- 
solves with a wine red coloration, the tint being brighter with 
ammonia than with the fixed alkalies. Potassic cyanide gives a 
similar coloration. Both acetates of lead afford flesh coloured 
precipitates. Bromine water a yellowish precipitate, sulphate 
of copper whitish. It precipitates gelatine in white flocks, and 
reduces slightly an alkaline copper solution on boiling. 

We failed to denect any alkaloidal principle in the seeds. 
The anthebnintic properties of the seeds are very probably dn*- 
to these tannin-like pnneipies. 
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Commerce. — The seeds under the name of Baluka are sold by 
druggists in Bengal. 

UMBELLIFER^. 

HYDROCOTYLE ASIATICA, Linn 

F^ig. — Mort. Mai. 46 ; Wight Ic.^ t. 566 ; Bentl. and 
Trim., t, 117. Indian Pennywort {Eng.), Bevilacqiie 
rice). 

Hab, — India. The plant. 

Vernacular. — Brahmamandubi, Khulakhudi, Brahmi ( Hind. ), 
Thalkuri {Bang.), Karivana, Karinga {Mar.), Vallarai {Tam.), 
Khar-brahmi^ Khi^brahmi {Quz.), Babassa {Tel.), Ondelaga 
{OanS), 

History, Uses, &C. — In Sanskrit! works this plant is 
called Brahmi and Mandukaparni Ohakradatta directs the 
fresh juice to be given with milk and liquorice. In the 
Nighantas it bears many synonyms, and is described as cold, 
moist, sweet, light and alterative ; it is said to improve the 
memory and understanding, and to cure leprosy, jaundice, 
gonorrhoea and fever. The plant was known to Bheede by its 
Malay alim name of Codogam or Kutakan, and also to Bnm- 
phius. Ainslie informs us that an infusion of the toasted leaves 
in conjunction with fenugreek is given to children sulBfering 
from bowel complaints and fever in doses of half a teacupful, 
also that the leaves on the Coromandel Coast are applied to 
parts that have sufiered from blows and bruises, having, it is 
supposed, the power of keeping off inflammation. In Java, 
according to BCorsfield, they are considered diuretic, and on the 
Malabar Coast the plant is one of the remedies for leprosy. 
As a remedy in this disease it was first brought prominently 
to notice by Boileau, in 1850^ Pr. A- Hunter, who tried it in 
the Madras Leper Hospital, to the conclusion that it had 
no claim to consideration as a specific in leprosy, but he found 
it most useful ia ameliorating the symptoms and improving the 
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g'eneral health. In the Pharmacopoeia of India it has been 
made ofiSicial, and is described as an alterative, tonic and local 
stimulant, more especially useful in syphilitic ^kin diseus.es, in 
which it may be used both as an internal and local remedy. 
Directions for making a powder and poultice are given. More 
recent reports from Europe (1885) confirm this statement, and 
there has been some enquiry for the drug in Bombay vvliicb 
has led to its cultivation on a small scale. In the neighbour- 
hood of Bombay the plant is rare in a wild state, but may 
often be seen in gardens ; it is a popular remedy for tho slight 
dysenteric derangoments of the bowels to which children are 
subject ; 3 to 4 leaves are given with cumin and sugar, and. 
the pounded leaves are applied to the navel. In tho Concan 
one or two leaves are given every morning to cure stuttering; 
and the juice is applied to skin eruptions supposed to arise 
from heat of blood.* Dr. Clement Daruty de Grrandpre (N'ou- 
veanjs Brmedes, Sth Aprils 1888,) states that this plant is so 
abundant in Mauritius that it serves as forage for cattle, whose 
milk it improves ; it is also greedily eaten by pigs and other 
doniesfeic animals, lie says it should be very carofnlly dried 
and bottled to preserve the volatile oil which is the active 
principle, the whole plant should be used, including roots and 
fruit, as he finds it more active than tho loaves only. Dr* 
Darnt.y observes that the administration of this drug to lepers 
causes at first a sensation of warmth and pricking in the skin, 
especially of tho hatids and feet ; this is followed after a few 
days by a general sensation of warmth, sometimes almost un- 
bearable ; the capillary circulation is accelerated, and after about 
a week the appetite improves, and in time the skin Becomes 
softer, throws off tho thickened epidermis, and recovers ita 
transpiratory function, Hydrocotyle augments the excretions 
from the howels and kidneys. The dose is 10 grs. of tho pow- 
der three times a day ; in short, this drug is in small doses a 
powerful stimulant, especially of tho cutaneous system, with the 
results above described in the case of lepers. In large doses it 

* 6?«»eraUy aa a Up wUh Oadamba bark, Cihh und Black Ctimia. 
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acts as a stupefying narcotic, producing headacl\e, giddiness, 
and with, some people a tendency to coma. 

Description. — The plant grows freely all the year round 
if watered, sending out long runners, which produce leaves, 
roots and fruit at the joints. The peduncles and petioles are 
fascicled ; the latter are frequently three to four inches long ; 
the peduncles are very short, and bear a 3 or 4-j9owered 
simple umbel with very short rays ^ the leaves are reniform, 
crenate, i to 2 inches in diameter, 7-nerved, glabrous, or wlien 
young somewhat hairy on the undfer side ; the fruit is laterally 
compressed, orbicular, acute on the hack j the mericarps reti- 
culated, sometimes a little hairy, with 3 to 5 curved ribs; they 
have no vittae. The fresh herb has an aromatic sotnewhat 
ivy-like odour when crushed and a nauseous bitter taste, but, 
these qualities are to a great extent lost in drying. 

Chemical compositiofin — Hydrocotyle has been analysed by 
Lupine of Pondicherry (Jourti, de Pharm. et de Chim, [3] 
xxviii., p, 46), who found in it a peculiar body which he named 
Vellarin^ and described as being obtainable from the dry plant 
to the extent of 0'8 to 1*0 per cent. He describes it as an oily 
non-volatile liquid, with the odour and taste of the fresh herb, 
soluble in spirit, ether, caustic ammonia, and partially in hy- 
drochloric acid, and volatilizing at 120°. The authors of the 
PJcarmacographia remark that these singular properties do not 
enable us to rank vellarin in any well characterised class of 
organic compounds ; moreover, they failed to obtain anything 
like it from the dry herb. 

We find that the fresh leaves contain about 78 per cent, of 
water. 

Distilled with water some traces of a stearopten-like body 
were condensed and the distillate was neutral. The ether 
extract contained a white crystalline substance possessing the 
odour of the drug, with resin and fat amounting to 8*9 per cent, 
of the dried leaves. Alcohol dissolved 24*5 per cent, of tannin 
and sugar, the tannin gives a bulky green precipitate with 
ferric chloride and neutral acetate of lead, dissolves in alka- 
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line solutions, and is repreoipitated by acids* ll’o per cent, of 
guTQ, sugsir, and salts was extracted by water, and 12*5 per 
cent. o£ albuminous matter by diluted caustic soda. The pow- 
dered leaves yielded 3 2-4 per cent, of ash, nearly half of wliich 
consists of alkaline sulphates. L^pine^s vellarin was most pro- 
bably a mixed substance composed of the odorous fatty body 
with some resin. 

Commerce . — ^The dried herb is kept by the duggists. yalue, 
3Eis. 7 to 8 per Surat maund of 87^ lbs. It is generally much 
mixed with grass and weeds. 

CONIUM MACULATUM, Linn. 

Fig. — Bentl.^ and Trim.j t. 13 8. Hemlock {Eng.), Cigne 
(Fr.). 

Hab. — Europe, Northern Asia% The fruit and root. 

Ver7iacular. — Kirdamdna, 3SIurdum^na,* Khorasani-ajwdn 
(Jnd. Bazars). 

History, Uses, &C. — We have met with no mention of 
Hemlock in Hindu works on Materia Medica. It is now gene- 
rally admitted to have been the of Greek writers, the 

celebrated Athenian state poison, by which Socrates died, and 
the Ciouta of the Romans. t Moreover, K^pttov is the modern 
Greek name for Hemlock. Ibn Sina identifies the 
(hemlock) of the Arabs and Persians with the of Dios- 

corides. Ibn Baiter and H£ji Zein-el-att4r (A.D. 1868) also 
identify Showkr^n with the K&ytiov of the Greeks and Cicuta of 
the Romans ; the former tells us that it is called Hafdz in 
Spain, and the latter writer says that it is known as TJiki'as in 
the district of Yezd, and that the best is obtained from the hills 

* Blurdum^na according to the Burh&n, where it ia described a« wild cara- 
way, mountain caraway, Syrian caraway and Turkish caraway. The author 
of the Makhzan describes Kurdam&na as an aromatic seed, and does not 
identify it with Conium. 

t See Theophrastes H. P., i., 8; vi, 2; ix., 8, 3>ioscorides iv., 77; 

11. Pliny 25, 9$ Plato, l*y». 219 E ; Xenophon Hell. 2, 3, Hippo- 
crates 681* 4- 
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of Taft and is called Duras-i-Taftiy and its root Bikh-i^Tafti; 
lie describes tlie symptoms of poisoning by hemlock very cor- 
rectly, and its termination by convulsions and failure of the 
respiration. The Indian bazar names, which signify Syrian 
or wild caraway'^ and ‘^Khorasan Ajowan^' are apparently 
euphemistic. 

The ancients were well acquainted with the properties of 
hemlock, and it is said that the priests of Eleusis, who were 
under a vow of chastity, used to rub their bodies with its juice. 
The Arabian and Persian physicians repeat almost word for 
word the opinions held by the Greeks concerning the medici- 
nal properties of the plant; these opinions it is unnecessary to 
recapitulate, as they were those held by modern European phy- 
sicians up to a comparatively recent date. The preparation 
of the plant recommmended for medicinal use by the Arabians 
is an extract made by expressing the Juice of the unripe fruit 
and drying it; this preparation is doubtless far more efficient 
than the extract and tincture of our Pharmacopoeias. Harley 
{The Old Vegetable Neurotics, 1869,) has shown that the green 
unripe fruits are the most active part of the plant, and that 
they may be even dried without loss of activity. Prom modern 
pharmacological research we learn that coniine paralyses the 
ends of the motor nerves and of the vagus, like curare, and 
afterwards paralyses the motor centres in the brain and spinal 
cord. It causes death by paralysing the respiratory muscles. 
Death is usually accompanied hy convulsions in warm, but 
not in cold-blooded animals. There is dilatation of the pupil 
and ptosis from paralysis of the endings of the third nerve. 
Locally applied, it appears to paralyse the ends of the sensory 
nerves. Methyl -coniine acts on the spinal cord, causing para- 
lysis of reflex action. Dimethyl-coniine and conhydrine have 
an aotion similar to that of coniine, but less pow jrful. {Lauder 
B^'untons) 

In Europe hemlock is now chiefly used as a neurotic, the 
expressed and preserved juice of the unripe fruit being pre- 
ferred to the old preparations, which contain hardly any of the 
active principles. It has been tried in tetanus and strychnia 
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poiSOBing, but witlioub success. In the Ease it is prescrib^^d a5 
a neurotic in painful affections of the skin and subjacent 
tissues, and as an antaphrodisiac. Mir Muho.imn'iad Mum in 
has a curious preparation in the Tuhfat, which he has named 

Umrvls raisins^ and which he recommends as a preservative 
of the seminal fluid. It is made by stewing together 5 dirliamr-i 
each of hemlock root and hyoscyamus seeds with loO large 
raisins and 150 miskals of water until dry ; the raisins are then 
removed and preserved. The dose is from one to three daily. 

Description. — Kirdamana resembles English hemlock 
fruit, bub is a little larger and of a darker grey colour ; it 
appears to have been collected when mature or nearly so. If a 
Bection of the fruit is examined under the microscope it will be 
seen that there are no vittae, and that the cells of the ondo- 
oarp contain a brown substance, which consists of coniine and 
the other alkaloids together with a small quantity of volatile 
oil. Surrounding the albumen is a peculiar layer of stnall 
cubic cells. When crushed in a mortar with a few drops of 
iiqi{or potasscBy kirdamana seeds have a mousey odour 

Ghemical com'position — The most important constituent of 
hemlock fruit is the volatile alkaloid coniine a color- 

less, inflammable, oily fluid, specific gravity *846 at 12°*5 0. 
Coniine has a strong alkaline reaction, a penetrating suffocating 
odour, and boils when pure at 168^^ to 169® C. It is soluble in 
all proportions in alcohol, ether, chloroform, benzol, benzine, 
and fixed oils, is less freely soluble in carbon bisulphide, and 
requires 100 parts of cold-water for solution. Like ammonia, 
it forms dense white fumes with volatile acids, it precipitates 
most metallic salts, some of the precipitates, like silver, being 
soluble in an excess. It neutralizes acids, forming salts which 
are freely soluble in water and alcohol, are usually deliquescent 
and occasionally uncry stallizable, and are not precipitated by 
platinic chloride. Its hydrochiorato and hydrobromate are, 
according to A. W. Hofmann (1831), easily obtained by dissolve 
ing coniine in anhydrous ether and passing into the solution 
dry hydrochloric or Iiydrubrotnic acid gaa. The salts, being 
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itisoluble ia etber^ are precipitated in a white crystalline form ; 
both are very soluble in water and alcohol, are not deliquescent 
and may be dried at 100° C. without decomposition. 

Coniine is accompanied by Conhydrine NO) and often 

by Methyl-coniine (C^H^^N). the former of which is left in the 
retoi’t on the careful distillation of crude coniine. Hemlock 
fruit contains also a fixed oil, a minute portion of non-poison- 
ous volatile oil having the odour of cumin, and probably 
malic acid in combination with the alkaloids. The fully grown 
green fruit yields about 0*8 per cent, of coniine, conhydrine is 
always present in a very small proportion. According to 
Wernecke the fruit yields 6*69 per cent, of ash. 

Coniine has been made synthetically by Ladenburg* and its 
nature and derivation clearly shown. It is the dextro-rotatory 
a normal propyl-piperidine. In obtaining it, pyridine is first 
converted into a ally 1-pyridine, which reduced hy sodium, in 
alcoholic solution yields an optically inactive a normal propyl- 
piperidine. The tartrate of this base is made and crystallized, 
when, following the analogy of the splitting of racemic acid 
into dextro-vota.tory and Icevo-rotatory tartaric acid, we get a 
dexfcro and a Isevo coniine, of which the first is the true alkaloid 
of hemlock. 

Toxicology. — No cases of hemlock poisoning appear to have 
been recorded in India. For white mice the lethal dose is 
*0768 grm. per kilo body weight; whilst *075 grin, does not 
cause death. (Ladenburg.) 

Commerce, — The Persian seed is sold for Re. V per lb. 

CUMINUM CYMINUM, Lum, 

Fig. — Beatl. and Triin., t. 134. Oumin (Bng., b'r.). 

Hab. — Africa. Cultivated in India. The fruit. 

Vernacular. — Jira, Safed-jira (Eind.^ Bang.), Shiragam 
(Tam.), Jilakara, Jiraka, Tirana (Tel.), Jirakam (TiaZ.), Jin’ge 
(Can.), Jire (Mar.), Sufed'diruu (Guz.)n 
IL — 15 
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MlStory^ Uses, &C. — Theuse of camln ay a spice and 
medicine is of the highest antiquity, and appears to havo spread 
from the cradle of civilization in Egypt to Arabia, Persia, India 
and China. Oumiu is mentioned in the Hebrew Bible, it is 
the <v}XLvov of the Greeks, and Theophrastus (H. P. IX.) tells 
us that it was the custom to utter curses when sowing it (pro- 
bably to avert the evil eye)« Dioscorides (iii., 61,) calls it 
and notices its medicinal properties; in the same 
chapter he mentions another kind of cumin, the king's cumin 
of Hippocrates/’ which the Arabians identify with ajowan, 
and in the next chapter two kinds of wild cumin Popular 
allusions to cumin are common in the writings of the Greeks 
aud Romans, cumin aud salt was a symbol of friendship {Flut. 
Symp, 5, 10, I). Pliny tells us that students ©at it to make 
themselves look pale aud interesting. Greek winters mention a 
Kvfxivo-^K 0 if or cumin-box .w'hich was placed on the table like 
a salt-celiar. Fiuokiger and Haabury trace its use during the 
Middle Ages.* it appears to have been much valued iu 

Europe. Mansthardt {Bavfn^vlif(8 dev .Gcrmanen) says that 
bread was spiced with cumin to pi'otect it from the d©mons, 
and DeGubematis {My^, dee Flant,) states that it ia used 
for the sasxss purpose in Italy, and on account of its supposed 
retentive powers isjgiven to*" domestic animals to keep them 
from straying, and by girls to tbeir sweetlse^ts for liiajm© 
reason. 

Jira and’Jiltoa, the Sanskrit names for cumin, as wepastW 
Persian JZhireh or Zireh, and all the Indian" vernacular names 
appeabto be derived from the root Jri, and to allude to the 
digestive properties of the seeds ; other Sanskrit names are 
Ajaji *‘that overcomes goats, ’’ ajamoda goat's delight ” and 
Kunchicky. The Arabic name XamCin is doubtless derived 
from the Greek. Ibn Sina and the Eastern Arabs, and also the 
Persians follow JGioscorides in describing four kinds of cumin, 
which they name Kirinaai or blapk, Farsi or yellow, Sh^mi 
("byrian) and Nabti (Egyptian). They also mention along 
with them Karawya or caraway as a seed like anise. In the 
absence of accurate descriptions it is impossible to say what 
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these four kinds wei^e, bub it seems probable that the Kirm^ni 
or black cumin is correctly identified by the Indian Maho- 
metans with the seeds known in India as Siyah-Jira> a, species 
of caraway peoaliar to Central Asia* - The Nabti or Egyptian 
kind is probably true cumin. 

Cumin is inuch used as a coudimeut in India, and is an 
essential ingredient in all the mixed spices and curry powders of 
the natives. Medicinally they regard it as stomachic, carmina- 
tive and astringent, and prescribe it in chronic diarrhoea and 
dyspepsia^r A medicinal oil is expressed from the seeds. 
Cumin is applied in the form of a plaster to allay pain and irri- 
tation. It is thought to be very cooling,, and? on this account it 
is an ingredient in most antaphrodisiao prescriptions, and is 
administered in gonorrhoea. 

Description.— The fruit consists of bvro mericarps which 
remain united, together when dry, and form an elongated ovoid 
body about i inch long and tV broad in the middle, sur- 
mounted by the styles j each merioarp has five primary ridges 
and four secondary, the vittae are six in number, two of them 
being situated on the commissural side ; the seed is pentan- 
gular with rounded angles. 

Ohsmieoil com'positum. — Cnmin fruits yielded to Bley (1829) 
7*7 per cent, of fat bil, 13*5 per cent, of resin, 8 of mucilage 
aud gam, 15*5 of protein componnds, and a large amonnt of 
malates. Tbeir peculiar, strong, aromatic smell and taste de- 
pend on the essential oil, of w'hich they affbrd-about 4 per cent. 
It contains about 56 per cent, of Ouminol (or Cttminaldehyde) ^ 
a liquid of ap. gr. 0*972> boiling point.237® 0* By 
boiling onminol with pobasb'inalcoboHc solution, cuminalcohol, 
€ts well as the |iota^iam salt of cuminic acid, 
C*®H**0*, are formed- 

The oil of secondly, contains a mixture of hydro- 

carbons. That Vhiob constitutes about one.balf of ^nerorade oil 
was first obtained in 1841 by Gerhard t'and Oabonrs and called 
Cjrmeas or OymoL It is a o# Asp, gr. 0*865 at 15*^ C. 

botlinlf at 175® O. and has a lemon-Hke odour. 
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Cymeue may also be artificially obtained from a 

large number of essential oils having the composition 
qiojJi4pO^ 01oh»«O, or It differs very I'emarkably 

from the oil of the formula inasmuch as cymene yields 

orystalliziable cymensulpbonic acid, when it is warmed with 
concentrated sulphuric acid. 

There is also present in oil of cumin a small amount of a 
terpone, boiling at 155®‘8 0* 

Wavnecke obtained 8*09 per cent, of ash from cumin fruit. 

Oommerce^-- Cumin is grown in Northeru India and is also 
imported from Persia and sometimes from Asia Minor. The 
exports, which range from 10 to 12 thousand cwta., are chiefly 
to Eastern ports, many of them Indian, Europe only taking 
from 500 to 600 cwts. The average value in In dm may be 
stated at from Rs. 6 to 8 per Surat maund of 87^ lbs. 

CARUM COPTICUM, Benth. 

Fig, — Wight Jc., t. 666; Jacq* Sort, Vin^ ^ ti, 62, 200; 
BentL and Trim,, t, 120, Bishop^s weed, Lovage {Bag,)^ 
Ammi de PInde (Ft,), 

Hab . — Africa, cultivated iu India. The fruit. 

Vernacular, — Ajwain, Ajvvin {Sind ), Jo4n, AjowAn 
Ova, Ajma (Mar,)^ Ajamo {Quz,), Omam (Taw.), Omamo, 
Vimamu {Tcl.)^ Omu {Onn.), 

HistOiy, Uses, &C.^ — A small African seed called «w*ia 
described by Dioscorides {iii., 68) ; it had an odour like origanon, 
was of a very hot and dry nature, and was used as a carmina- 
tive, &c. This seed was alse called ^«^riXtlc^v Kvmvop or king’s 
eumin/^ A similar, if not identical drug is mentioned by 
early Sanskrit writers under the name of Yavdni or Yav£aika, 
**of foreign origin.” and appears to have been one of several 
seeds to which the name A jmoda was also applied. In Persia 
also a similar seed was in use from a very early date as a season- 
ing for bread, under the names of ahinian (cftfdj) und n&nkh^h 
the latter name being a compound of n^n ‘bread^ 
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and khdh 'relish/ Ibn Sina notices it under the name of Nan- 
khah, but does not identify it vfith any of the kii^dT of cumin 
which he mentions. Pliny (20, b8,) says that amrai and king’s 
cumin are considered to be identical. Haji Zein-el- Attar 
(A* D. 1868) identifies nanhhah with the ammi of Dioscorides 
and Paulas ^gineta, and quotes the opinions of those physi- 
cians concerning its medicinal properties. He also informs us 
that the drug has a reputation for its antiseptic properties, and 
is used to promote the healing of foul sores, and to remove the 
offensive odour of the discharges from them. 

The author of the Tuhfat-el-muminin, and other Mahome- 
tan physicians, who have written in Jndia, identify Ajow^n 
with the ammi or hasilikon kuminon of Dioscorides, and also 
with the zhinian B.ndnankkdk of Persia; they give it the Arabic 
name of Kamdn-el-muldki, *'king^s cumin/' 

The authors of the Fharma€ograp?iia speaking of Fructus 
Ajowan, remark : ** Owing to their having been confounded 
with Some other very small umbelliferous fruits it is difficult 
to trace them, precisely ip many of the older writers on Materia 
Medica. It is however probable that they are the Ammi of 
Anguillaria (1561), and the Ammi perpusillum of Lobel (1571), 
in whose time the seeds were obtained from Egypt. They are 
certainly the Ajave seeds of Perciyal (1778), who obtained 
them from India/' The plant is the Ptychotis Ajoxvdn of later 
European writers on Indian Materia Medica. 

In native practice, ajowan is much used as a carminative, 
either alone or in combination with rock salt, asafoetida, myro- 
balans, &o. It is also thought to check discharges of a 
chronic kind, and is therefore used in making lotions, collyria, 
&c. ; upon the same principle it is prescribed in bronchitis with 
copious expectoration. A plaster or poultice of the crushed 
fruit is said to relieve pain. The Arh or distilled water of 
ajowan is prepared and sold in the bazars, and the stearopten 
under the name of Ajov^ari he phdl (flowers of ajowan) is pre- 
pared at Oojein and elsewhere in Central India, by exposing 
the oil to spoTil’aneous evaporation at a low temperature. 
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Description. — ^The fruits are of the size and shape of 
those of parsley, of a greyislx-brown colour, with a tubercular 
surface. Each mericarp has five prominent ridges, the inter- 
vening channels being dark brown, with a single vitta in each. 
The commissural side bears two vittse. The odour resembles 
that of thyme. 

Chemical composition , — ^The fruits according to Sten bouse 
(1855) yield 5 to 6 per cent- of an agreeably aromatic, volatile 
oil, sp. gp. 0*896. At the same time there collects on the sur- 
face of the distilled water, a crystalline substance. This stear- 
opten, under the name of Ajowan^ke-phul, was first made 
known by Stocks, and was examined by Stenhouae and by 
Haines, who showed its identity with thymol, as contained in 
Thymus [Pharmacog tapkia.) Thymol is the phenol 

of oymene, and its. composition is sho%vn by the formula C®H^, 
CH^, OH. Widman (1882) has succeeded in preparing 
it synthetically from cuminol by 6on verting this into nitro- 
cuminol, acting upon this with phosphorus pentachloride, when 
nitro^cymylene chloride, *(hrO*')Cl‘', is formed, and 

treating this with nascent hydrogen, first at a low temperature, 
afterwards with the aid of heat, to obtain cynudin, 

NHf. A dilute solution of cyrnidin sulphate is treated with 
potassium nitrite, and finally distilled, when thymol is obtained, 
having the melting-point 44° C., which is the same as found by 
Lallemand and Stenhouse for thymol from the oils of thyme 
and of ajowau. tills and Maisch ) Thymol is most conve- 
niently and completely extracted from oil of-ajowan by shaking 
it repeatedly with caustic lye, and neutralizing the latter. 

According to Wernecke ajowan seeds yield 10*45 per cent, 
of ash. 

Cultivation and Commerce.— Ajowan is cultivated on the 
plains of India along with coriander, fenugreek and other 
crops which I'equire similar treatment. The sowing season is 
October to November; the reaping time is February. The 
soil required is a deep rich loam thoroughly worked and 
nifinured with aKmall quantityof ashes from fuel prepared fron» 
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cattle droppings. Strong manures are considered lujurious to 
this crop. During the growing season of ajowaii the climate is 
comparatively cool and very dry, rain falls at very irregnlaV 
intervals, but at the somng season, the soil will probably be 
saturated with moisture, and h?avy dews prevail during the 
early half of the growing season. The temperatare in tlie^bade 
varies from 80° to 50° F. 

Ham or irrigation to the extent of about J inch weekly is 
required, therefore the soil is prepared for hrigation by making 
level beds about 8 feet square enclosed by ridges about six 
inches high. The ajowan is sown on the ridges by dibbling in 
the seeds about 6 inches apart, and coriander or fenugreek oc- 
cupies the centra! bed. Assuming that the whole field was oc- 
cupied by ajowan the quantity of seed required per acre v/onld 
be 10 lbs., and the out-turn nearly iOO lbs. {G. M. Woodro^^.) 
The average value of ajowan seed is about Hs. 2 per pharrah 
(35 lbs.) In 1881-82, Bombay exported 1,195 cwts. of the 
seed valued at Rs. 6,066. 

'fhe crude thymol manufactured tn India has an average 
value of Rs. 8 per lb. 

CARUM CARUI, TAun. 

Fig. — Btntl. and Trim,^ L 121. Caraway (E,uj.), Carvi 
(Fr.). 

FlaB. — Cashniir, Gurhwal, Persia. The fruits!. 

Fer}iacular . — Indian caraways: JSiyah-jira (Hind,), Guniyda 
(Oashimre.), Umbhd (LadaL), Sa-jirc (Mar,), Shimai-shira- 
gam, Pilappu'Shiragam (Tam.), Bima-jilakara (Teh), Shime- 
judge (Can,), Shia-jira (Bong,), Kalun-jirun iOm,), 

European caraways : Yiiayati-jira (Hind Guz,),.Kekhii 

virai, Shimai-shombu (Tam-), K!ekk:u-vittnlu,ShiQia-sopu (Tel,) 
Shime-sopu (Can,), Bilati-jira (Jseng.). 

Histoty, Uses, &C* — a kind of caraway called Smshava 
and Krishna-jiraka* or "‘black cu min a ppo arc. to hav e beeii 
^ This name is also applied ter the seeds of Kuj^Ut^ safivet. 
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known to the Hindus before the introduction into India of 
European caraway seeds* Royle is the first European writer 
who notices Zeera sceah as a kind of caraway imported from 
Kunawar, and as they are of a much darker colour than ordi- 
nary caraways he named them Carum nigrum {Him. Bot. 229). 
Stewart reduces Royle’s 0. 'rbigriim to C. Carui, and in this 
view he appears to be supported by Mr. C. B. Clarke in the 
Flora of British Indio, "fhesame variety of caraway is known 
in Persia as Zireh-i-siyah, and as it is principally cultivated m 
the neighbourhood of Kinndn, is also called Zireh-i-Kirin^ni. 

The European caraway is first mentioned by the Arabifins 
under the name of Carawiya. Ibn Sina, Etlrisi and Ibn Bai- 
tar all treat of it as distinct from cumin. 'Flie of the 

Oraeks, so ofb'ui identified with the caraway, appears to have 
been quite a difFerent plant, as it afTorded a root in common 
as a vegetable which Paiilus ^rEgineia classes with parsni|>s 
and carrots. The Mahometan physicians dtndve the numo 
Karawiya or Kuvuya from tlie Syrian Kami, and give 
the Greek for caraways, a word applied b\' Greek ami Latin 
writers to several of the products of Armenia. 1’luw tlescrihn 
the seeds as avomatie, carminative and astringent; from them 
they prepare an eyewash, which is supposed tu strengthen the 
sight; they are also used as a pectoral, and considerui to be 
diuretic and untheiinintic. A caraway bath is recummonded 
for painful swellings of the w'omb, and a poultice fur painful 
and protruding piles. 

Description. — The fruits are ovoid, slightly arche<l, laUa* 
ally compressed, crowned by the style; they vary in si/.e, but 
are generally about l-6t-h of iin inch long and i-2bth in dia- 
meter. The colour is brown, but the ribs are of a lighter colour 
than the furrows. The inericarps are generally separated; 
each on transverse section is seen to liavo five ridges, and to 
be of a pentagonal form with unequal sides ; botwcon the ridges 
are four vittm, the commissural side bc‘ing provided with 
two, which arc placed < losc together. \Vit hin the perirarp k 
the seed, which is conform to the fruit. Cara-ways, like cuinui. 
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hare a powerful odour. The black caraway approaches very 
nearly to cumin both in odour and flavour, the fruit is more 
slender and of a darker colour than the common caraway^ 
but a transverse section shows a similar structure. 

Chemical com •position . — Trommsdorff besides volatile oil 
found in caraways a green fixed oil, a little wax, resin, sugar, 
mucilage, and some tannin. By repeated fractional distilla- 
tion Volkel (1840) separated carvene, which has little 

odour and taste, boils at 173° C., and has a strong dextro- 
gyrate rotation. The higher boiling fraction contains carvol, 
C which is liquid, has an agreeable caraway odour, 

boils at 227° C. {Gladstone) or at 250° C* {Varrentrajjp), 
and has a levogyrate rotation. Carvol is isomeric with men- 
thol, myristicol, thymol, and cumin alcohol. According to 
Warnecke the fruit yields 5*27 per cent, of ash. 

Commerce . — European caraways are imported into India from. 
England, and occasionally from the Levant, and are sold for 
about Be. 1 per lb. The black caraway is imported into 
Northern India from Afg'hanistan, Cashmere, and other parts of 
the Punjab Himalaya, also from Persia. The average value is 
Rs. 8 per Surat maund of 87-^ lbs. if purchased in bulk, but as 
the bales contain much trash, the retail price of the clean 
seeds is not less than 8 annas per lb. In 1881-82 the imports 
into Bombay from Persia amounted to 2,683 cwts., valued at 
Rs. 71,886. The expox'ts were 5 cwts. to Mauritius and 4 
cwts. to Aden. 

Carum Roxburghianum, Benth. Wight Ic, 567, Ajmod 
(Hind.), Randhani {Beng.), Randhani, Karonjha {Mar.) is an 
herbaceous plant resembling single parsley, and is supposed to 
be a cultivated form of O. stictocarpum common in the Concau, 
and bearing the same Marathi name as the cultivated plant. 
In many parts of India it is cultivated for its fruit, which is 
used in native cookery ; elsewhere it occurs as a weed of culti- 
vation, or is grown on a small scale to be used instead of 
parsley, for which it is a fair substitute, though objected to 
II.— 1C 
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by some on account of its coriander-like fi-wour. It is worthy 
of remark tkat the Marathi name r£n-dliani (wild coriander) is 
in use in Bengal. The fruit of this plant must not be con- 
founded with the Bori-ajmod or Tukm-i-karafs of the shops, 
which is celery fruit imported from Persia. Bdndhani is some- 
times used as a carminative in dyspepsia, and is probably a fair 
substitute for camway s. The fruit is about tV of an inch in 
length, and is studded with blunt simple hairs ; each mericarp 
has five ridges, which are paler than the spaces between them, 
and about 15 vittas. The wild form (O^ stictocarpum) is a much 
more slender plant, and has fruit about half the size of the 
cultivated variety. 

APIUM GRAVEOLENS, Linn* 

Fig. — 'Eng, Bot, t, 1210. Celer}' {Eng>)y C^leri {Fr.). 

Hab. — JST.-W. Himalaya, Persia. The fruit. 

Vernacular, — Karafs (Arab,, Ind* Bazari), Ajmod {Hind,)^ 
Bodiajamo [Guz,), 

History, Uses, &C. — Celery does net appear to have 
been known to the ancient Hindus. The Arabians probably- 
obtained their knowledge of it from the Gvc*eks. Bioscoridea 
describes five kinds of o-eXtW. Sprengel refers two of these to 
Ajpium graveolenSi viz,, vrtXivov Kt,w<Hop and iktiao-i'hivov^ var. 5 a/^- 
vum et sglvestrc.^ The Selinon of Theophrastus (H". P. i., 15, 
16, 19; iv. 9, viii. 5) was probably Celery; ho also mon lions 
Eleioselinon (vii., G). Hipposelinon (ix., 1.). a diuretic, the 
root yielding a gum like scammony and Oi'ooselinon {vii.. G). 
Muhammad Husain, who wrote in India about one hundred and 
twenty years ago, informs us that Kurafs is the celery of the 
Europeans and the Udasaliyun of the Groeks, He dffscribes 
three other kinds, viz,, Sakhri, in Greek FilurasaHynn ; Flabti, 
in Greek Akdsaliynn ; and Tari, in Greek ShamaHniyun. What 

* Couf- Dios, iii., 67, 68, 69, 70, 71. Hipp. vok/c**? ■ ISK 7 r*p< 
?ttmTr}s ii, 25. TtaCtov 48. The Ancientt made dmpkn {*t wliieh 

were given to the victors at the Isthmian and Xemcan games, t*nd Jinny 
upon U iv th*' Apium of Plin\ ; 19, 46 
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Ml of these, may be, it is difficult to decide. Fiturasaliyun is 
now the bazar name in Bombay for the fruits of Prangos 
^abiilaria,hvit it is evidently a corruption of the Greek Petro- 
selinon, and had once a different meaning, being described in 
Arabic works as like Ajowan.* The fruits imported into 
Bombay from Persia under the name of Karafs, and sold in 
the bazars as Bori-ajmdd„. agree in structure with those of A. 
graveolens^ Mahometan writers describe ICarafs as deobstru- 
ent and resolvent, and use it in the form of a poultice with 
barley meal ; they recommend it internally as a pectoral and 
as a tonic and carminative adjunct to purgativos, also as a 
diuretic, emmOnagogue, lithontriptic, and alexipharmic. 

In European medicine apiol, a camphor common to the fruits 
of this plant and of parsley, has been recommended as an em- 
menagogue and febrifuge, but more exact observation has 
proved its inutility. The physiological effects produced by this 
substance are headache and passing intoxication, and after 
repeated ingestion, digestive disturbances, loss of appetite, and 
even fever. 

Description. — KaraJs or Bori^ajmud imported into 
Bombay from Persia is a very small fruit, which, when the two 
mericarps are united, as is often the case, is almost globular ; it 
is quite smooth and remai‘kable for the size and prominence of 
its ridges; the vittae are 11 to 12 in number, two of these are 
on the commissm*al side. TJbie taste is at first like atxise, but 
afterwards bitter. The odour like anise, but faint. 

Ohemicgl cowpo5^^'^07^r.— Celery seeds, like those of parsley, 
contain Apiin, a substance first obtained by’ Rump in 1836 from 
the leaves, stalks, and seeds of common parsley ; it was after- 
wards more exactly examined by liindenborn, who obtained it 
by careful evaporation of the alcoholic solution in needles, 
which gave by analysis 54 * 71 — 55*25 per cent, carbon and 
5 * 40 — 5*60 hydrogen, and further showed that it is a glucoside, 
splitting up, when boiled with dilute sulphuric acid, into 

^ Adams con'sidftrs 7rfTpo*f'\ivop to the Idluue Pursley, Pei/ osehnuft 
stiH in htuui't. 
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glucose and Aingenin (66*13 per cent* G. 3*9 11. ). Proin these 
numbers Lindenborn inferred that apigeain is isomeric with 
quinohe, and assigned to apiin the formula C’“H’ represent- 
ing its decomposition by the equation, 

= C®H^0^4-0^H’^0 Quite recently a piin has been further 
examined byE. v. Gerichten {Deidm Chem* Ges.Ber, IX., 1121), 
whose results agree in the main with those of Lindenborn, his 
analysis of apiin giving 53*56 per cent, C., 5*36 H-, and that 
of apigenin 65*12 — 66*21 C., and 3*75 — 3'91 H. 

Apiin is slightly soluble in cold, easily in hot water, still 
more easily in hot alcohol, insoluble in ether; from the aqueous 
or alcoholic solution, it always separates by slow cooling in the 
form of a jelly. It dissolves in alkalies with a light yellow 
colour. Its hot aqueous solution gives no precipitate with silver 
nitrate, lead nitrate, or copper sulphate, a brown-red precipitate 
with ferric chloride, a blood-red coloration with ferrous sulphate, 
Apiin is powerfully dextrogyrate, its specihe rotatory power 
for yellow light being + 3 7S°. {Gmelir^s Samib, 1 6, 94; Wafts’ 
Diet, of Ohem. VIII., Pb. I,, 137.) The seeds and herb yield a 
colourless or pale yellow e3.sential oil, sp, gr. 0*883. Apiol or 
Parsley camphor, which has lately been obtained from parsley 
seeds, is also found in those of Celery, 

Commerce, — Value, Ps. 6 per Surat maund of 87^ lbs. 

FCENICULUM VULGARE, GUrtn. 

Fig- — Benill and Trim,^ i, 123. Fennel (Bhig,), Penonil (JFV.). 

Mab. — Cultivated in India. The fruit and root. 

Vernacular. — Bari saunf (Ht/zd.) Panmohuri (Bmig,), Wa- 
riari (Giiz,)^ Baid-shopha (Mar.), Shombu {Tam.)^ Sopu (SPeh), 
Somp {Gan,), 

History, Uses, &C*— Fennel is identified by Mahometan 
writers as the tidpa^ov of the Greeks, who also called it papaBptfv* 
It is mentioned by Hippocrates and Bioscorides as a diuretic 
and emmenagogue, and the juice was supposed to sharpen the 
eyesight. Nicander and Pliny mention certain superstitious 
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notions concerning fennel^ wbicli are expressed in tke following 
lines by Macer Floridas (I>6 Vir* Herb.) 

Oukn vinOcaQctis oUstathsec bei-bn venenis^ 

H^ic morsa, serpens oculos caligine purgat, 

Indeque conipertum eat hutaanis posse mederi 
Illam inminibus, atque eKperiendo probatum — 

TJrinas purgat et metjatruft sumpta reaolvit, 

V el si trita super peeien hmc herha Ugetur^ 

Tradunt anctores ejus jupenescete pustu. 

Serpentes^ et ob Ixoc senibus prodesse putatuf.. 

Indian Sweet Fennel is ratber smaller and straigbter tliantbe 
European article., but in other respects is similar to it. . Fennel 
fruit is used by the natives of India as a condiment and as an 
aromatic adjunct to medicines. A distilled water^ known as 
Ark-i-bddidn, is prepared from it. The Sanskrit name is 
Madhuvifea (sweety. As pointed out by Mr. M. Sheriff in his 
Appendix to the P/iarmacopcpta of India ^ this plant and the 
anise are often confounded in Arabic and Persian works on 
Materia Medica, The Persians call the fruits of both Ilazianah^ 
but the Hindu dealers in Bombay call Fennel Wariarf and 
Anise Erva-dos. The root of fennel is rather an important 
medicine in native practice., being to the present day esteemed 
as one of the five opening roots of the ancients,* 

* Description. — ^.^he fruits are oblong^ cylindrical^ about 
3-lOths of an inch long and 1-1 0th in diameter, neax'ly straight, 
terminating with the two-pointed base of the style and smooth 
on the surface, EacH mericarp has five prominent ridges. 
Between the ridges are vittsc^ and there are two on the com- 
missural -surface. The colout* of the fi’uit is a pale greenish 
yellow, the odour like that of anise, and the taste sweet and 
aromatic. 

Chemical composition , — Fennel fruit yields about 3 per 
cent, of volatile oil, which consists of anetholov anise camphor, 
and variable proportions of a liquid isomeric with 

* The five opening roots nre Fennel, Parsley, Wild Celery, Asparagus 
Butcher’s Broom acAileatus'), The wild bitter Fennel is probably the 

itaptiQpou of DicrBeoride& (tii.i 7^) end of Theophrastus, H, ?. i. 18, ID, vi, 1 
2 . via. S) 
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oil of turpentine, Anetliol is obtainable from fennel in two 
forms^ tbe solid and the liquid ; crystals of tbe former are 
deposited when tbe oil is subjected to a somewhat low temper- 
ature; tbe liquid anetbol may be got by collecting tbe portion 
of tbe crude oil passing over at 22 5^^ C. Tbe crystals of anetbol 
fuse between 16 and 20° C,, tbe liquid form of anetbol remains 
fluid even at — 10° 0. By long keeping tbe crystals slowly 
become liquid, and lose tbeir power of reassnming tbe crystal- 
line form. ( Pharmacograpkia. ) W ernecke found 7*25 per cent* 
of asb in tbe fruit, 

Oommarce, — Fennel is largely cultivated on tbe table lands of 
India. Tbe fruit sells for Bs. 8 to 4 per Surat maund of 
37^ lbs. The exports from Bombay in 1881-82 were 2,201 
cwts., valued at Ba. 16,630 ; only 5 cwts. went to the United 
Kingdom, and tbe rest to Eastern ports. 

PEUCEDANUM GRANDE, a B. Clarke, 

Hab. — Hills of Western India. Tbe fruit. 

Yemacular, — Duku {Sind,, Bo7uh,), B^pbali {Mar,), 

History, Uses, &C.~Tbe fruit of this plant has been 
adopted in India as a substitute for tbe Baucus seeds of tbe 
ancients, which were obtained from a species of Atbamanta 
growing in Crete. This adoption was probably due to tbe 
early visits of Greek travellers and traders to Tbana, and to 
tb© subsequent resort to tbe same port of tbe Mahometans 
early in tbe 14tb century. Tbe plant is common on the bills 
of the Concan, and was probably brought for sal© to Tbana in 
those days, as it still is at tbe present time. In Boyles' 
Materia Medica, Falconer is quoted as describing Buku as a 
fruit resembling that of Asafetida, and as probably derived 
from some species of Ferula; this is just such a fruit, Ddku 
was justly considered by tbe ancients as oaminative, stimulant, 
and diuretic. Other umbelliferous fruits are not nnfrequently 
substituted for this drug. We have received those of Dorema 
Ammomacum from Bengal, and those of an Asafetida plant 
from Northern India, Hsji Zein under the natne of 
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(marmaj) mentions an Indian seed having the appearance and 
properties of Danous. 

Description, — Plant three to seven feet high, having very 
much the appearance of a garden parsnip which has run to 
seed ; root large, perennial, all quite smooth ; leaves mostly 
radical, long-petioled, bipinnate; leaflets trilobate; lobes large, 
rounded ; margins crenate serrate, shining on both sides ; 
cauline leaves ! to 2, biternate; stem round, smooth, striated, 
involucre and involucel leaves oblong or obovate, obtuse, par- 
tial rays numerous, many flowered ; flowers yellow ; fruit large, 
broadly elliptical, varying in size, the largest are f of an inch 
long and § broad ; foliaeeous, convex in the middle, with a 
dilated border, consisting of coarse cellular tissue ; colour red- 
dish yellow over the seed, margin pale yellow ; dorsal ridges 
seven, the three central filiform ; vittse in dorsal furrows ten to 
thirteen ; vittsa of commissure six. The fruit has a powerful 
lemon odour with a soiijpfon of carrot. 

Chemical comfOBition,' — Twenty-five pounds of the fruit dis- 
tilled with water yielded 6 fluid ounces of a light yellow 
essential oil having the odour of the fruit ; it was dextrogyre, 
a column of 100 m. m. rotating 36 degrees. The specific 
gravity at 15° *6 C. was *9008. Cooled to — 14° 0. it was still 
liqqid and no crystals separated. After dehydration the oil 
commenced to boil at 76° O., the temperature rapidly rose to 
100° C., when a few drops distilled over; the temperature 
continued to rise rapidly to 185° 0., up to this temperature 
2 per cent, distilled over. The subsequent progress of the 
distillation may be tabulated as follows : — 

2nd fraction 185° to 190° 17 per cent. 

3rd „ 191° to 196° 15 

4th 196° to 200° 12-5 „ 

5th ,, 200° to 205° 9*6 „ 

6th „ 206° to '210° 6*4 „ 

7th „ 210°to 220° 4*5 ,, 

8th „ 220° to 225° 4*0 „ 

9th „ 226° to 228° ...... 3*0 „ 

The residue left in the flask hoiled constantly at the last 
recorded toinperature and amounted to 26 per ceuc/. The 
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fractions up to the 6th we^'e colourless, those below of a yellow- 
colour. The residue in the flask was viscid and of a deep yellow 
tint. Treated with reagents the oil in its original state afford- 
ed the following reactions: — Bromine dissolved in chloroform, 
at first nearly colourless, turning to dirty brown with a tinge 
of red, and finally io a dirty sage green. Concentrated sul- 
phuric acid, deep orange to red. Frohde’s reagent, 3 eUow, 
deep brown, violet to deep blue, the changes in colour being 
extremely rapid. Nitric acid gave a yellow coloration. Picric 
acid dissolved in the oil. With solid iodine tnuch heat was 
evolved. Gaseous hydrochloric acid was passed into the oil 
for some time, bub on cooling the liquid no cr^’sbaliiiie deposit 
sepitratod. A slight precipitate of silver was ^produced from 
an aminoniacal solution of the nitrate. 

Commerce . — The fruit is worth about Rs. G per pharrah 
(about 25 lbs.). 

PEUCEDANUM GRAVEOLENS, Benth. 

Fig . — BentL and Trim., t. 132. Dili, {Bug,), Aneih, Feuouil 
puant (Fr.) 

Hab, — Cultivated in India. The fruit. 

Vernacular ^ — Sowa {Hind.), (Shopii i/ar.), Shoyikirai-virai, 
Shatakuppi- viral {Tam.), Slmtakuppi-vittulu (Tel.), Subbasagi 
(Can.), Shonva {Beng.), Suva (Giiz.). 

History, Uses, &c. — Dill seed is much esteemed by the 
natives of India, who use it as a condiment and medicine. 
An infusion of it is given as a cordial drink to women after 
confinement. The leaves moistened with oil are used as a 
stimulating poulbi'ce or suppurative. The vSanskrib names are 
Misreya and Shatapushpa. Mahometan writers describe 
Shibbit as resolvent and deobstraent, carminative, diuretic, 
aind emmenagogue. The Persian name is Shua and the Yunani 
Anitun.* 

* Compare with I>io«corides ?r€p< (hi., 60). PUay (20, 74). 

Hippocrates trtpi StntTijs (u.. 25) Many Greek wntwrB speak of Aiietbon 
and Anisou as one and the same plant, but Alexia 2, 7, distinguishes 
them. 
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Description. — The fruits of the Indian plant, which has 
by some been called Anethum 8owa, do not differ in any im- 
portant respect from those of the European plant. The meri- 
carps are somewhat narrower and more convex, the ridges 
more distinct, and the border less winged, 

Chemical composition. — Dill fruits yield from S to 4 per cent, 
of an essential oil, a large proportion of which was found by 
G-ladstune (1864-72) to be a hydrocarbon, to which 

he gave the name Anethene* This substance has a lemon-like 
odour, sp. gr. 0-846, and boils at 1 72^^ O. It deviates a ray of 
polarized light strongly to the right. Nietzki (1874) ascer- 
tained that there is-, moreover, present another hydrocarbon, 
in a very small proportion, which boils at 155 to 160®. 
A third constituent of oil of Dill is in all probability identical 
with carvoL {Fharmacographia, 2nd Ed., p. 328.) 

Commerce. — Suva is cultivated throughout tropical and 
sub-tropical India in the cold season. Value, Rs. 3| per 
pharrah (about 35 lbs.). 

CORIANDRUM SATIVUM, Linn. 

Fig. — Bentl. and Trim.^ 1 133. Coriander {Bng.)^ Coriandre 
{■Fr.). 

Hab. — Cultivated in India. The fruit. 

V&i'nacular, — Dhanya [Mind.), Dhanya, Dhana {Mar., Guz.)^ 
Kotamalli (Tam.), Danyalu (Tel.), Kottumbari (Can.). 

History, Uses» &C,-'-*The Coriander plant is called 
Kothmix', a name derived from the Sanskrit Kusthumbari ; when 
young it is much used in preparing chutneys and sauces. . The 
fruits "are largely used by natives as a condiment ; as a medicine 
they are considered carminative, diuretic,' tonic, and aphrodi- 
siac, and are often prescribed in dyspepsia. A cooling drink 
is prepared from them pounded with fennel fruit, poppy- 
seeds, Kanchan flowers, rosebuds, cardamoms, cabebs, almonds 
and a little black pepper ; it is sweetened with sugar. Maho- 
metan wi'iters describe them as sedative, pectoral and carmi- 
11.-17 
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BatiYo i they prepare an eyewash from them which ia snpposc-il 
to prevent smail-pox from destroying- the sights and to J)e use- 
ful in chronic conjunctivitis. Coriander is also thought to 
JeRsen fcho intoxicating eficcts of spirituous prepai'ationSj and 
With Barley meal to form a useful poultice for indolent swell- 
ings. It is the Kuzb^ra of the Arabs and Kishniz of the 
Persians, who identify it with the Koriyuu of the Crocks.* 
The opinion that it has great cooling properties prevailed 
amongst Woatern physicians, coriandriim siccum t'rangit coi- 
tnin, c'u crectieuem virgoo iinpcdit.*^ Apuleius says it u'^sists 
women in child-birth and protects them from fever. "I’iie fol- 
lowi.ng is an oxaiuplo of a cooling confection of the time ot 
Charles the First: — R. Seminis Lactucm, Portiilacsc. Coriaiulri 
ana ana 51. Menth. sieem 5ss, Sacchari alb. 3 ^^* Pulveriscntiu* 
omnia subtiliter, ©t post oa simul misec aqua nenuphar is, f. 
conftictk> solida in morsulis, ex his samat mane unum qiiuru 
surgat. 

Description. — Indian Coriander is much larger than that 
grown in Europe, and ot an ovoid form ; it consists of two mc- 
ricarps lirraly joined together, they are crowned by tho stylo - 
podium and calicmai teeth. Ifanbury and Flitckigor have tho 
following oxcoliont description of tho fruit : — ^5 'fho pericarp 
in avs on each half four perfectly straight sliarpisli ridges, 
regarded as secondary (Jiiga secundaria) ; two other ridges 
often of darker colour, belonging to the mericarps in common, 
the separation of which takes place in a rather sinuous line. 
The shallow depression between each pair of these straight 
ridges is occupied by a zigzag raised lino (jugum primarimn), 
of which bherc are therefore 5 in each mericarp. It will thus bo 
seen that each mericarp has five {2ig;<5ag) so-called primary 
ridges, and four (kouled and more prommont) Secondary, 
besides the lateral ridges, which mark the suture or line of 
separation. There are no OU the outer surface of the 

pericarp, the five tooth this calyx, two often grocw into 

^ CvTifer Dios, koj»UtVf hi., S4t. I^Ophr H P. (hvpmwow}^ 

X 4, -fi* Pliny, 20 ’ 
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long pointed, peraisfcent lobes they proceed from the outer 
flowers of the umbel. Though the two mencarps are closely 
united, they adhere only by the thin pericarp, enclosing when 
ripe a lenticular cavity. On each side of this cavity, the skin 
of the fruit separates from that of the seed, displaying the two 
brown vittse of eachmericarp. In transverse section, the albu- 
men appears orescent-shaped, the concave side .being towards 
the cavity. The carpophore stands in the middle of the latter 
as a column, connected with the pericarp only at the top 
and bottom.^' 

Chemical compositioyi. — The essential oil is isomeric with 
borneol, formula According to ^Xawalier, if the 

elements of water are extracted by phosphoric anhydride^ it is 
converted into an oil of offensive odour, formula 

The fruits yield from 0*7 to 1“1 per cent, of volatile oil and 
IS per cent, of fixed oil. 

Fluokiger obtained from the green herb from 0*67 to 1*1 
per mille of an oil having an offensive odour, which deviated 
the ray of polarized light 1*1° to the right when examined in a 
column of 50 mm. long. The oil distilled, by him from ripe 
fruit deviated 5*1° to the rights 

Warnecke has tbund iu Coriander fruit 5*4ii per, cent, of ash. 

Commerce ,' — Coriander is cultivated throughout tropical and 
sub'tropical India; it is worth about Bs. 3- per pharrah (about 
35 ibs,). It is largely exported to eastern ports, 

PIMPXNELXA AMmUM, Lirm. 

Fig— Bentl. an:i Trim,, 1.122. ini8o(ifng,)#,4JWft'CFr.). 

Hab. — Persia, Europe.” cultivated. TJ.e fruit. 

Vemacnlar^ — BrvawTos ( Bomb,), Tlie Indian names for iS.nise 
are the same as tho^ for Dili. 

History, Uses# — Anise does not appear have 

been known to the ancieEnt Hindus, and is^ not mentioned in 
SansJ^t works. It was introduced intc* India bv the Maho- 
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metans from Persia, wKencevtlie supply for the Bombay market 
still comes Anise is now grown in Northern India, 

The natives use anise in the same way as we do. The Per- 
sianjr call it RaziSnah, which the Arabs corrupt into Razianaj. 
They identify it with the Anisam of the Greeks,’*^ and the Ma- 
hometan druggists of India know it by this name. The Bom- 
bey name, Ervados, is a corruption of the Portuguese ‘ Herba 
doee,* M. Sheriif states that the seeds of Caritm Moa;huryhi~> 
anuf/i are sold iu Southern India as Anisum. 

Description. — The froit varies a good deal in size; if 
well grown it should bo about 2-1 Obh of an inch long. Thu 
mericarps often adhere together with the pedicel attached, 
JbrnTiiig an ovoid body crowned by a pair of styles. Bach 
jarutt has 10 ridges, and is covered with short hairs. The taste 
is tetnarkably sweet and aromatic. The vittoe, which contiin 
thc‘ essential oil, are very numerous, "^ach mericarp being pro- 
vided with about fifteen. 

OhemicLj cpm^oi^iiiionv — The fruit yields from 2 to 3 per cent, 
cf essential oil* which ia a colourless liquid, but after a time 
becomes yellow. It has the taste and odour of the fruit, sp. 
gr, 0*077 to 0’983. At from 10 to 13^ C. it becomes a orys- 
falline mass. Oil of anise resembles oil of fennel {vide Fennel) 
im that it consists almost entirely of auethoh* Warnecke found 
6*70 per cent, of ash in the fruit. 

Commerce , — Anise is imported from Persia Value, Ks, 5 to 
Rs. 6 per Surat maund of 374 lbs. 

A14THRISCUS CEREFOLIUM, Hoffm. 

Fig.^ — Bikj, Bot.^ 1268j Jacq, Awi^, 390. Chcml {Er^g,) 
Cerfeuil fPr.). 

Hab.— -Barope. Cultivated elsewbew. 

Vcimaci^lar, — Atrildl (ImL Bazarn), 

History, Uses, &c. — One cf the oldest of cultivated 
potherbs. It is nmutioiiod fay Aristophanes, who wrote about 
* Cconp Dio$, vepi mnfroVf lii,, 58, and nhi 20, 72, 73. 
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430 B.O., as a hevh sold by the greongrocors. Inins AcLanies 
(line 478) he has o-KMtKa ftoi ^ 69 , jfqrpoBa^ 6f5f7/tf€voi in allusion to 
the raether of Euripedes being a seller of Chervil. Theophras- 
tus and Diooorides were well accjuainfced with it^ and describe 
as diuretic^ stomachic and deobatruent. Pliuy (22, 38,) speaks 
of Scandix and* Anthriscum as nearly the same plants, — the lat- 
ter appears to have been the cultivated chCrvil — he says : — Its 
principal virtue is that it re-in vigorates the body when exhaust d 
by sexual excesses, and acts as a stimulant upon the enfoebl 'd 
powers of old age/,* Ibn Sina calls it Hijl-el-ghurab, and s: }s 
that Faulus and others have recommended it in colic. 1 iji 
Zein-el-Attar ( A.D. 1868) has the following account of Atriial ; 

There are two kinds of seed, dark and light-coloured like 
celery seed in size, and cumin in shape, very bitter. The 
light coloured is the largest, and is ttie kind called Khilal-i- 
Khalil in Persian ; this is true Atrildt, different from the Egyp- 
tian : it grows at Ahwaz. The Egyptian kind is also called 
Rijl-ol-tair, Rijl-el-ghurab, and Harj-es-sliayatiu dovirsbano**. 
AtriMl is useful in white leprosy and tetter. One dirham 
alone, or with one dang of Pyretbrura, is rubbed down 
with honey and administered ; the patient then sits in the sun 
until he sweats ; this causes the formation of blisters and the 
discharge of yellow serum from tlic affected part, and the skin 
recovers its natural colour. The powdered seeds* used as a 
snuff cause abortion/* In the Madd-el-k^miis, Lane has the 
following summary from Arabian authorities : — Rijl-el-ghunib 
signifies a certain herb called, in the language of the Barbar, 
Itrilal, and in the present day Zir-ei-akiloh, resembling the 
Shihiih in its stem and in its jummeh (or node whence the 
fiower grows) and in its lower part, or root, exempt that its 
flower is white, and it forms grains nearly like those of Mak- 
dilnis (parsley). A dirham of its seeds, braised and xmxed with 
honey, is a tried remedy for eradicating tlie (white 

leprosy) and the (tetter) being drunk,— -and sometimes is 
added to it a quarter ^f a dirham of pellitory,— the patient 
sitting in a hot sun, with the diseased part uncovered. In 
BocthoPs Diet. Prangaio-Arabe, the names Rijl-el-ghur4b and 



184 VMBMljLIFEnM. 

Atriliil are given to Chervil and Bucksliorn plantain {Plantago 

coroudjim). 

Chervil has been cultivated in England since A.D. 1590, and 
has run wild in some parts of the country; it is much used on 
iho continent of Europe as a pot-herb. A. sylvostris, or wild 
Chervil, is said to be poisonous; it has an acrid bitter taste 

Description. — Fruits lanceolate, laterally compressed, 
nlniosl cylindrical, black, sm(>oth, termiiiatiug in a sliort 5- 
angled beak, ci’owned with the deprossed wavy receptacle of 
the ilowcr. Taste aromatic, free from bitterucss. 

Cu^umcrce . — In the Indian bazars tlic fruit of Vi‘r)io}ua 
(iiUludmini lea is generally supplied for Atrifal by Mahometan 
druggists; the genuine article is hardly ever obtainable. 

DAUCUS CAROTA, Linn. 

pjg , — Wlijiit Tll.i t. 117, Jtij. 

— Cashmcrcj Western Himalaya, Cultivated througli 
Old India. 

Vcniacnlar . — Gajar {Jlind*, (Jtez., Mar.j lUnij.) Cajj^ra-ke- 
la^gii,l^njal-mutlangi (Taw.), G^yjara-gadda, Pita-kanda 
(Til) 

History^, Uses, &C. — The wild carrot is a native of 
tomperato climates, and in tho Himalaya grows to the height 
of six foot. It is called in Sanskrit Garjara, and has probably 
boon in cultivation in India from a very remote poriod. There 
is a custom amongst the Hindu women ot presenting trays 
containing carrots or radishes along with diihjrent kinds of 
fruit, green gram {Cicer ot'ieHnnm} and sweetmeats, espocmlly 
those made finm Sesamum seeds, rt the festival of Makar 
BankrdiUiy when the sun is worshipped upon his entry into 
the sign of Makar {Capricorn). These dBTerings am made upon 
the second day of the festival, which is called Kar, to frionda 
and relations. In tho temple of Apollo at Delphi, radishes 
were oltered upon goldOn plates as typical of nutriment, and 
the Indian olTeriug am tears to have the same meaning. Th** 
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GroekR cultivated tlio carrot {crTa< 3 [>vXivos;^ and also the Romans 
wlio calledit Pastinaca erratica. It is clearly described by Dios- 
corides, and his commentator Marcollus Vergilius remarks that 
Pliny says Est et quartum genus in eadem similitudine 
pastinacae nascens, quam nostri Gallicam vocant, Greeci vero 
daucon/' Prom this we may conclude that the Daucus was like 
the pastinaca erratica or carrot, but not the same plant. 
The carrot was also called by the Greeks from its simi- 
larity to a horn ; in the old Greek lexicons we read a-Ta<tiv\Lvos 
aypLos ov evioi Kepas KoXovai*’. The Daucus of the Greeks, according 
to Dioscorides, was of three kinds, the best or Cretan kind had 
acrid, white, hairy, odoriferous fruit; the second kind was 
a plant like Celery, with a pungent taste and aromatic odour ; 
and the third kind had an acrid fruit, having the appearance of 
Cumin. The first kind is generally considered to have been 
a vspeoies of Athamantou growing in Crete. Of the third kind, 
Gronovius says : — Daucus terbius Dioscoridis, incolis Zarneb, 
Melchi, Ran wolf. Hodoep., Pt. I. c. 9, p. 116 ot Pt. II,, c. 2, 
pJ46. Seseli Cretenso nodosum umbella luteaj Moris. Hist, 
iii., p. 287 , f. 9 , {8ee Trachydium,) Apicius, a writer on 
cookery, about A. D. 230 , mentions an edible root called 
Caroia, which no doubt was the samo as our Carrot 5 as is also 
the Gazar of the Persians and the JaiSar of the Arabians, which 
they do not identify with the Daucus’ of Dioscorides, but with 
bis Staphy linos. The old writers on Materia Medlca describe 
Carrots as hot in the extreme of tho second degree, moist 
in blio first, diuretic, laxative, emollient, strengthening the 
venereal faculty, emmenagogue and antiseptic. A decoction 
of carrots was long a popular remedy for jaundice in Europe, 
and the dried peduncle is a favourite toothpick among tho Arabs 
account of its aroma. In India, the seeds are popularly 
supposed to causo abortion, and are kept by all the native 
druggists. In those parts of tho country where the root is 
cultivated, it is used with salt as an antiseptic poultice. In 
modern medicine tho carrot poultice has been superseded by 
more powerful antiseptics, but tne fruits still hold a place 
among our stimulant diuretics, the action being apparently 
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due to the volatile oil which they contaic, acting locally upon 
the vessels or nervous structures of the kidney, during its 
excretion. 

Description, — Fruit somewhat compressed from the back, 
ovate or oblong ; mericarps with the five primary ridges fili- 
form atid bristly, the three middle ones at the back ; the two 
lateral on the plane of the commissure j the four secondary 
ridges equal, more prominent, winged, split into a simple row 
of spines; channels beneath the secondary ridges vittato. Seed 
antorioi'iy flattish. {PereiraJ) 

Chemical comjjosition — The chief constituents of carrot 
root ore carotin, hydrocarotin, oil, sugar, pectin, nitrogen 
compounds and a little volatile oil. Carotin is a crystalline 
rnby~red, tasteless, neutral substance, said to be probably 
formed by oxidation from bydrocarotin, which is a colourless 
substance, Landsberg describes the essential oil of the fruit as 
pure yellow, of an agreeable carrot odour and acrid taste ; 
sp. gr. at so® 0., 0*8829. It is levogyre, free from sulphur 
or nitrogen* arsd acid in reaction from the presence of acetic 
acid. The two principal constituents are a tsrpoue belonging to 
Wallach'tt pinene group, ami an oxygenated body 
standing in near rr^latlon to cinool (eucalyptoi), 

TRACHYDIUM DEHMANNI, Buiih. pf ITnoh. f. 

Pig, — Tram, 2A*m. Boc, 2 8er, Bot., Vol. iii,, Pu I., fL 11, 

Hab,^ — Persia, 

Ycrnanalar . — Shekakul (Pers.j Indian hazars), 

Mistory, Uses, &C. — Shekakul or Shashkiikul, now 
spelt with the Arabian kdj\ is a Persian word. It is expioineil 
in the Burhdii as the wild carrot root, the touch of which is 
supposed to cause a pregnant woman to abort. Haji Zeia-cl- 
attiir says that the plant is called Kirft^iyah beards worfc^^ in 
Persian, and a kind of it at Shirdz Badrdn ; lie describos the 
foliage as like that of anise or fennel, and says that the fiower 
is yellow’ and pubescent. Ibu Siua lucutious Shekakul as an 
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apliro(IiHi«aG^ but gives no description of it. Other Arabian 
pliysicians givo a- similar account of it, and quote Dioscorides 
as an authority for its use in dropsy as a diuretic (cf. Diosc. suh^ 
voce KavKokis), The Mahometans identify the drug with tho 
Caucalis of Theophrastus, Diosco rides, Galen, Nicandor and 
Oribasius ; tho best is said to be that which comes irom Egypt, 
and is heavy and of a yellowish-brown colour. Theophrastus 
classes caucalis among the apovpmov or weeds of cultivation, and 
Galen says that it has the same tftste and properties as Daucus. 
Pliny notices it as an edible plant, and attributes to it 
a number of properties not mentioned by the earlier Greek 
writers. Gronoviua in his Flora Orientalis has the following 
notice of Shekakul : — Tordylium ox'ientale, Secacnl Mauris, 
Pauwolf. Hodoep. Pt. iv., t. 13. Sisarum Syriaciim, Banh. Pin. 
155. Apium Syriacuni radice ampla eduli, Moris. Hist, iii., p. 
292. Secacul Arabum, Pastinaca Syriaca, Gernianis gerelen, sivo 
Sisarum species. Dalech App. 23. Ic., p, 24. Cresit juxta sepos 
et hortos urbis Halopi, locis prccsertim apricis et sub arbori- 
bus.” Sheik Diwood cf Antioch describes shekakul as like a 
small carrot and of a sweetish taste; he says we call the 
plant clA* ! (Hard-un-^nil) . It would appear that in West- 
orii countries at least two species of Tordylium, one growing 
ill Syria (c/. Jaeg. Vind, 1, 54) and one in the Levant {cf. 

Cam. Hart. 37, t. 31,) have been used as slick dkul, but whether 
either of these plants was the caucalis of the Greeks it is impos- 
sible to say. In Persia, Tracliydium Lehmaimi^ a very nearly 
allied plant, produces the shekakul of Asia. Aitchison, when 
travelling in the Badghis district with the Afghan Boundary 
Commission, observed the roots of this plant being collected for 
export to India as shekdkul. 

Description. — A root of the shape and size of a small 
carrot, with a conical leaf-bud rising from the crown ; exter- 
nally it is wrinkled and longitudinally furrowed, and is of a 
light brown colour ; internally it is white, starchy and friable; 
taste amylaceous and sweetish. 

Duzidan Caucalis aricnialisj the ^ova-aedav and pTrovo-mrav of 
tho later G rock pliysiciaus, is closely allied to Shekakul, and is con- 
ii.— 18 
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yklered by Hn)i Z^n-el-atiar to be the KnvKaXts of Galen. After a 
discu'ssion m which he says that, the true drug comes from. Egypt, 
be COB eludes by saying that women call this drug and Sheka- 
kul, Shirza, {shir milk, and za begetting), A drug considered 
by some to be identical with huzidan^ and by others bo only 
similar to it, is called by the Arabs Mustaajil and Urak-el-bid 
(hen^s root), and an English name for Cnucctlls dai(Coides is 
ben^s claw. For further informaiioii concerning Bnzidan, see 
Tanaceinm, Another kind of Shekiiku] is occasionally met 
with in India; it is a shidvelled rhizome of a light brown 
colour, marked with transverse scars hke Galangal, the taste is 
sweet and gumni^ ; when soaked in water it swells greatly, 
becomes quite soft, and is easily cut Hke preserved ginger. 
The drug comes from China. 

PRANGOS PABULARIA, Limll. 

Fig^^WalL PI As. Ear. ii., 7, t. 212. 

H ab . — -Thibet , Cash mere. 

Vernacular, — Pravigos (Thih.), Komal {Jlind.)-, Fiturasaliynn 
(Indian Bazars) j Badi^n-i-kohi (Afghan.), 

History, Uses, &C. — ^ Sanskrit writers mention a plant 
called Komal and Avi-priya, or “ dear to sheep/' which is 
probably P. pabularia. In the first quarter of tbo present 
century this plant created considerable interest in England. Mr. 
William Moorcroft, a veterinary surgeon of the Bengal Army, 
had heard that it was an important factor as a food for cattle, and 
was occasionally used as a medicine. When on an expedition 
in 1822 to Upper Assam, for tho purpose of opening trade rela- 
tions with the Chinese authorities at Ela, ho made an excur- 
sion to Draz, in order to collect specimens of tho plant and to 
study its use as a fodder plant by the natives. The plant 
which hitherto had been unknown to botanists, was sent to the 
Director of the Horticultural Society of London as deserving 
specml attention as a fodder plant of particular value, well 
woi^thy to be cultivated in England and her colonies for the 
followiiig reasoBH- — Li its native country the dried plant 
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is used as a winttn* fodder for sheep and goats ; it ia described 
as being beating and fat producing, besides being a reliable 
remedy against the dangerous Fmciola he'paticch which often 
causes the death of thousands of sheepj especially after a wet 
autumn. Mr. Moorcroft drew special attention to tho fact 
that the plant possessed a remarkable vital force^ and tlirived 
well in very poor soil without requiring culture or manure. 

Only one bad quality was ascribed t 9 it, vui., its having been 
observed that horses fed on its fruit suffered frequently from 
inffammation of the eyes and were sometimes subject to tern- 
poraiy blindness. Its cultivation was then tried in various 
colonies, especially at the Cape, but it seems that the great 
?=id vantages expected from it were not realised, for no later 
information is available. 

As a medicine Pi’augos commands a certain amount of interest, 
its fruit being sold by Mahometan druggists in India under 
the name of Fiturasaliyun as a substitute for the Petroselinon 
or Rock parsley of the Greeks, imd Karafs-el-jibali of the Arabs, 
a plant which has not been identitiod, and which is dosciibed 
by Dioscorides as having fruit like Ammi, and as being carmi- 
native, diuretic and emmenagogue- 

The late Dr. Royle was of opinion that Praugos was probably 
the kind of Silphium mentioned by Arrian, the historian of the 
campaigns of Alexander the Groat, who records that in the part 
of the Caucasian mountains which, corresponds to the present 
Hindu Kush, only pines and silphiuin grow, and as the country 
is inhabited by a numerous people keeping large flocks of sheep 
the silphium acquires great importance. Its smell attracts 
the animals from afar — they feed on the tlowers and also dig 
up the roots and oat them. Of the root, which measures from 
18 to 22 inches in length, a fine illustration will be found in 
Wallich. It must* not, however, be forgotten that Ferula oohm^ 
Boiss., is greedily depastured by sheep, and may have been the 
silphium of Arrian. 

Description. -^-’Phe fruit consists oi a pair ot mcricarps 
about i inch long, which together form an elongated c blong 
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body crowned by the stylopodium and calycinai tooth , each 
mericarp has five ve»‘y prominent convoluted ridgos, and mca- 
surcs 5*8 m.m. in length, and 3*4 m.ni, in breadth, the 
colour is a dirty yellow ; under pressure the fruit separates into 
two holves which remain attached to the carpophore. Second- 
ary ribs arc not present. Under tho microscope a transverse 
section of the mericarp shows five largo irregularly formed 
ribs traversed by as many bundles of vessels, two more bnmvles 
are to be found on each side of the narrow uneven lissurc 
surface. The rest of tho tissue consists of paroucliyinc cells. 
Tho pericarp incloses the seed, which is surrounded by many, 
largo, oval-shaped oil vessels, about 40 in number. This cell- 
line bends itself on boih sides towards the interior, thus giving 
tho scod the appcarauco of a horseshoe. The. oil vessels ai\‘ 
filled with a yellowish-brown oil, having an odour of carawmys, 
Tho endosperm consists of a series of rows of many-sided 
cells, containing a fatty oil and grains of aleurone ; it surrounds 
tho embryo, wliich is dark brown and rather largo- Starch is 
not present, (fl, Lojander Archiv. d. Plianu, 1887.) 

Chomical compoait ion,— An oxaminution of tho air-dried fruit 
resulted in tho detection of tho following constituents ; — 

An essential oil. 

Traces of fixed oiL 

Besins. 

Traces of an alkaloid. 

Quorcitrin in largo amount. 

An ethereal salt of valeric acid. 

Sixty pounds of tho fruit w'ore distilled with water in two 
portions, tho water from the distillate of the first distillation 
being used with tho second portion of fruit* The oil was almost 
entirely soluble in tho water of tho distillate, and had to be sepa- 
rated by shaking with ether Tho yield was very small, about 
half an ounce. The ethereal oil recalled both the odoar of 
menthol and xanthoxylon oil with an after odour of cairaWays j 
it was a mixture of more than one oil, but tho amount at our 
disposal was not sufficient to admit of thomugh fractional 
disiiilaliou : it w^s lighter than water, iuid after distillation 
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with water, the colour was slightly yellow. With reagents it 
afforded the following colour reactions: — Bromine dissolved in 
chloroform deep dirty red; alcoholic hydrochloric acid yellow; 
concontrated sulphuric acid deep oraago red; concentrated 
nitric acid deep red. Treated with solid iodine some heat was 
developed, but no marked reaction, the ipdine freely dissolved; 
with Frohde’s reagent a deep red wiks produced, rapidly chang- 
ing to deep blue. Sulphurio acid and ferric chloride gave a dirty 
red. Picric acid dissolved in the oil easily in the cold. No 
crystals separated on cooling to C. The alkaloid afforded 
marked precipitates with alkaloidal reagents concentrated 
nitric acid yellow. ; sulphurio acid brown : no reaction with 
ferric chloride. An alcoholic extract was agitated with ether, 
and after driv ing off the ether, the ethereal extract was 
heated with caustic soda, when an odour was developed very 
similar to that of otto of roses. 

FERULA ALLIACEA, Boiss. 

Hab. — Persia* The gum-resin. 

Vernacular.— B-ing (Bind,, Beng.), KSyam, Perun-gayam 
(Tam.), Inguva {Tel.), Inga (Can.), Vag^rhi, Hing (Guz.). 

History, Uses, — The old Greek and Latin writers 
on Materia Medica mention two kinds of Silphium one good 
or sweet, and the other fetid. Theophrastu^in his History of 
Plants (vi., 8), speaks of two varieties, of the stem and of the root. 

He says : 6ir6v di dirrdv fjtip airo rov Kav\ov rhv d?r^ rgs 

fit KoKovert Tov ftev KovXtap top fif ptftov* Bioscondes mentions 
two kinds, one coming from Cyrene and the other from Asia. 
Some consider the silphinin of Oyrene to have been entirely 
different from our Asafeetida, but from a passage in Strabo 
this does not appear to have been the case. He says ; — 6 MijfitKor 
Ka\ 6 viJi,€Pos, 09r^ ov wo'kifXtiir^fPos tov T^vprfvavKOv^ Pliuy^S accOUnt of 
silphium or laserpitium is very confused, but he has collected 
some information which wo now know to be correct. N. My- 
repsieus appears to bo tho first writer who montions the name 
.ItTd^tTifia, which ho Says is an Italian name for tho crKopSoKacapov 
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o£ the Greeks of his day. In the Rudens of Plautus ( B. 0. 220) 
the scene of which is near Gyrene, frequent allusion is made to 
the growth of Laserpitium there, and the preparation and export 
of the gum-resin, as forming the staple article of trade. The 
Greek and Latin authors agree in saying that the silphium or 
laser of Gyrene was the best, but from the works of Pliny and 
Scribonius Largus we learn that it Was almost if not quite un- 
obtainable in their time, Pliny relates that a single plant was 
presented to the Emperor Nero as a curiosity. The gum resin 
of F, alUaeecb is the Hing of the natives of India, the other 
kind being seldom used by them. In Sanskrit it is called 
Hingii, and is said to be so called from its killing or over- 
powering all other odours. In the Nighanfcas it bears various 
synonyms, amongst which may be mentioned Balhika, coming 
from Balkh^^i Rainatha, Bh dta-nasana, “destroying demons”; 
and Suia-n^sana, “removing pain in the stomach”; it is de- 
scribed as hob, digestive^ appetizing, pungent ; a remedy for 
phlegm, rheumatism, griping, flatulence, diseases of the belly, 
satiety and worms. It increases the secretion of bile. 

Hindu medical writers direct it to be fried before being used. 
It is in great repute as a condiment among vegetarians, also as 
an anfcispasmodio in nervous affections; taken daily it is 
thought to ward ofi attacks of malarial fever. 

Asafoetida must have been used in India from a very remote 
period, as the earliest Sanskrit writers mention it. 

The plant is called Jatuka on Jatufca, a word derived from 
Jatu, “ gum or lac it is described as a fragrant plant. Of 
the Mahometan writers on Materia Medics, Ibn Sins men^ 
tions two kinds of Asafoetida — tyib (good) and m’mhiin (fetid), 
but gives no description of them. AH Istakhri, who also 
lived in the 10th century, states that the drug is produced 
abundantly in the desert between Sistan and Maki^, and ia 
mucii used by the people as a condiment. The geographer 
Edrisi, who wrote about the middle of the 12th century, asserts 
that ’ Asafeetida, called in Arabic Hiltit, is collected largely in 
Western Afghanistan. Haji Zoin the druggist, in the i4th 
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century, tells us that the two kinds of AsafcBtida are produced 
by two different plants, the black and the white Anjuddn^ and 
that the later plant produces the kind known as tyih (good). 
Mir Muhammad Miimin of Shiraz, who wrote in the 1 7th cen- 
tury, remarks that the Asafoetida known as tyib has a reddish 
colour, and is produced by a plant vulgarly known as Kulah- 
par (cap-leaf), that known as muntin has a disagreeable odour 
like a leek, and is called at Ispahan Angusht-gandah, stink 
finger.'*^ Aitchison, who travelled in Eastern Persia, and the 
neighbouring districts of Beluchistan and Afghanistan, with the 
Afghan Boundary Delimitation Commission (1884 — 85) found 
that the name Keyym was applied generally by the peasan- 
try to the large umbelliferous plants in those parts, the Asa- 
foetida plant being distinguished as Anghuzah-kema and the 
Ammoniacum as Kandal-kema. The primary meaning of this 
word in Persian is a sleeve, and there can bo no doubt that the 
similarity between the large sheathing petioles of these plants, 
and the loose Persian sleeve has suggested the comparison. 
It would appear then that the kind of Asafoetida called tyih by 
the x\rabs and their follower’s is the drug of European com- 
merce, the produce of Ferula fastida, Hegel, and not that of 
F, alLiacea, Boiss., which produces the Hing of India. In 
describing the medicinal properties of the drug, the Mahometan 
physicians closely follow Dioscorides. 

The flowering stems of the Asafoetida plants are eaten as a 
vegetable, as stated by Pliny. Aitchison notices their use 
for this purpose, and Dr, Peters forwarded to one of us the 
flowering stem of P- feeiida, Eegel, which he had purchased 
in the bazar at Queto. 

Guibourt (1850) was the first European writer to point out 
the difference between the Asafoetida of India known as Ring 
and that of the European Pharmacopodias which is called in 
Jud\& Hingra. Vigier, Gommes-resimes des Ombelliferm (1869) 
calls Hing Asafoetida naus^euse. We are indebted to Mr, 
Ardeshir Mehrban, a merchant of Yezd, for most of the fol- 
lowing partieulars regarding the source of this drug. Mr. 
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Ardeshir, iitiving himselE vimted the hills vthero the plant' 
grows, was able to speak from personal observation. The 
plan* which produces the Asafoefcida used in India (Damkht-i- 
Anghuaeh-i-khalis) grows wild on the hills of Khorasdn in very 
stony groand, Tho hill-men collect the gum-resin, taking an 
advance from the merchants. The time for collecting it is in 
the spring. The plant is not nearly so large as that which 
produces the Asafoetida of European commerce (Darakht-i- 
Anghu 55 eh-i“L^ri), the diameter at the crown of the root being 
seldom more than two inches. The collectors protect each 
plant by bnilding a small cairn of stones round it ; they also 
remove the soil from the upper portion of the root, making a 
kind of circular basin. When the stem begins to grow it is 
cut oS, and the upper part of the root being wounded, a small 
quantity of very choice gum is collected, which seldom findS' 
its w£^ into the market. Afterwards a slice of the root, about 
i inch thick, is removed every two or three days with the 
exudation adhering to it, until the root is exhausted. The 
collected mass, consisting of alternate layers of root and gum- 
roF’u, when packedinskins (in quantities of about 300 lbs.) forms 
the Bing of Indian commerce ; it is imported into Bombay 
in large quantities (about 2,500 cwts. annually), and is valued 
at the Custom House for assessment at Rs. 55 per cwt., 
commercial Asafoetida (Hingra) being only valued at Rs. 20. 
Early in 1874, the late Mr. Hanbury was kind enough to for- 
ward to one of us the proof-sheets of the article upon Asa- 
foetid^ in the Fharmacogra'phioj with a request for further 
information upon the subject. Unfortunately this could not bo 
obtained in time for publication in the first edition of that 
work, as it involved sending to Persia for spoemtens of the 
plant and drug. In August, 1874, through the kindness of 
Mr. Ardoshir Mehrban, the first box of specimens was obtained, 
coPeefced in the neighbourhood of Yozd. It contained — 
the fresh root, with gum-resin adhering to the broken 
portions, and from which, upon section, a further exudation 
took place, at first opaque and milky, but drying in the course 
of a day or two into alight brown translucent substance; 
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2iul, the flower stem with flowers and very immature fruit ; 
Zrd, the leaves. The plant arrived in a broken state, and was 
forwarded to Mr. Hanburj. Uppu its receipt, he wrote 
This morning I have devoted to the Asafoetida plant, and to a 
comparison of it with the figures and descriptions published 
by Borszczow, Balfour, and Hooker ; but to decide on its bota- 
nical name is at present a difficult, if not impossible, task. 
I suppose it to be either the Narthex of the Edinburgh garden, 
or the Scorodosma of Borszczow, admitting for the moment 
that these are two good species ; but the specimen does not 
furnish all the characters requisite for a strict comparison. 
I cannot tell whether the plant has the great sheathing 
petioles that form so striking a feature of the Narthex, nor is it 
possible to say whether the flower stem bore umbels arranged 
in a tall regular obelisk as Narthex, or crowded towards the 
summit as in Scorodosma. The foliage might do for either 
plant, though in having shorter segments it better agrees 
with the latter. The inflorescence which I have soaked and 
dissected consists of fertile female, and abortiv^e flowers, none 
staminiferous. They are remarkably glabrous, not pubescent, 
as in Borszczow^s plant ; but this is of small moment.^* 

Early in 1875, another box of specimens, with ripe fruit and 
a large supply of leaves, was obtained. In acknowledging it, 
Mr. Hanbury wrote: — ^^The box containing the Asafoetida 
plant arrived on the 29th January in excellent order, and 
its contents have given me great pleasure. The large plant 
though it had been rudely broken up and -stuffed into a narrow 
space, proved to be fairly perfect; and by soaking iu cold 
water 1 was able to restore it to shape, and then to fix it 
together so as to make a really beautiful specimen, measuring 
three feet six inches in height. The leaves, also, by soaking 
them and taking aome pains, form very decent herbaorium 
specimens, and there are enough of them to supply several 
collections. But the chief point with me has b^en to detec- 
mine the plant. Erom the foliage, the pink colour of 
and the size of the fruit, I judged' it might be tte iFerupt^ 
allicwea of Boissier; but there being no specimen of'thfe^at 
TI.— 19 
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Rew, I had to transmit a portion to M. Boissier, iii Swit?;^riand. 
His reply was definite. The plant from Yozd agr^ees in 
fbhage exactly with F. alUaceay in stature, size of fruit, and 
other respects ; but the fruit haft a broader margin than in 
M* Boissier’s specimens. However, M, Boissier thinks it may 
be set down as that species, a conclusion in which I entirely 
agree. Ferida alliacea was previously known to me only by 
description. You will observe that we have named it in the 
Pharmacograpkicb as a possible source of Asafoetida, I have 
thought it right to make a wddo distribution of the fine 
supply of seeds with which you have favoured me, and I have 
therefore sent packets to the Botanical Gardens of Kow, 
Edinburgh, Oxford, Paris, St. Petersburg', Bern, Strassburg, 
Florence, Pisa, Naples, Palermo, Athens, and to botanical 
friends on the Mediterranean Coast, in South Africa, and a 
few other places. As the seeds sec mod fresh and good> I am 
in hopes that many plants may be raised/'**' 

Chemical compoaitlion. — According to Hirschsohn, Asafoe- 
tidas may be divided into two groups — viz.^ tThose which yield 
umbelliferon amongst other products upon dry distillation, 
and those which do not. The first group of umbellijferon 
yielding samples, to whidh the European commercial Asafbe- 
tidas belong, is distinguished 4>y the alcoholic tincture being 
precipitated by acetefe of lead and the floorescenoe of the 
gulphurie acid solutions. The second group to which the Bom- 
bay kind belongs are not precipitated by acetate of lead, and 
Jthoir sulphuric acid solutions are lluort#eent. The turning 
of a red colour on exposure to light, and the malaohite-greeu 
spots produced by nitric acid (first observed by Fliiokigmr) also 
distinguish the common Asafeetidas from the Indian; it may 
also be narfciculariy mentioned that stem-remains are found in 
some kinds of common Asafoetida, while the Bombay kin4 
always contains slices of roots. 

Bstroloum-ether,**hteSidcs ' e*tracting the essential oil, ex- 
tracts a non-volatile substance which greases paper.. The 

* Fur a review of the botanical literature of the Aaafoetiita ptmnte, seb 
Holmea in Phewm, Jourm. Srd Ser. x.ix., 21 -<34 * i I -44 ; 365-^68. 
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extractive matter cau be used to distinguish the two kinds of 
Asafcetida, and also to estimate their worth ; Asafoetida of aa 
ordinary commercial quality in tears yields at least 7 per cent, 
extract to petroleum-ether, lump at least 5 per cent. The 
volatile constituents should not be less than 5 per cent, in 
tear or 3 per cent, in lump Asafoetida. Good Indian Asafoe- 
tida should yield at least 1 1 per cent, to petroleum-ether, and 
this residue should not lose more than 6 per cent, when heated 
to 120^ 0. 

Fluckiger has obtained from Hing a reddish essential oil 
having a specific gravity of 1*02 at 25 0., and deviating 38*8 
to the right, when examined in a column of 100 millimetres in 
length. 

Commerce, — Hing is known in the Bombay market as Ahu- 
shaheri Hing; it arrives in skins which contain about 100 lbs.; 
latterly some boxes have been received. The quality varies 
greatly, inferior parcels contain an undue portion of the 
root I in Bombay it is often still further adulterated by mixing 
it with gum Arabic in different proportions, according to the 
priced article required. To do this the package is broken up 
and moistened, the gum is then added, and the whole trodden 
together by men with naked feet upon a mat. When sufE- 
ciently mixed, it is sewn up in skins to imitate the original 
packages. Becently adulteration with sliced potato has been" 
observed, Hing of good quality is worth about Rs. 80 per 
cwt, in Bombay. 

FERULA FCETIDA, MegeL 

Fig. — Bentl, and Trim,, t, 127 ; Trans, Linn, Soc, 2d, Ser, 
Botany, Vol. Hi,, Ft, i,, pZ. 12, 13, 14. 

Hab. — Persia, Afghanistan. The gum-resin. 

Vernacular,— {Kind.), Hingra (Guz,), Kdyam, Perun- 
gdyam (Tam.), Inguva (Teh), lugu (Cati,) 

History, U SCS, &C. — ^Commercial Asafoetida is collected 
from this plant in Western Afghanistan and Persia ; in 
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the mature roots begiu to send up a flowenn|^ stem, which is 
cut off and the juice collected in the manner described by 
Kaempfer, who witnessed its collection in the province of 
Laristan in Persia. It was long supposed that commercial 
Asafoetida was the produce of F, Nar these, Boiss., a Tibetan 
plant which was discovered by Falconer in Astor, but there is 
no evidence of the drug ever having been collected from it. 
In May, 1884, Dr. Peters, of the Bombay Medical Service, when 
stationed at Quetta, observed the flowering stem of an Asaftetida 
plant which was being offered for sale in the bazar as a vege- 
table by the Kdkar Patkans. Specimens which he kindly 
forwarded to one of us wei-e identified by Mr. E. M* Holmes as 
F,fcettda, Regcl. Dr. Peters also found the dried root of the 
same plant in tho drug shops, aiid learned that it was the 
plant from which Asafoetida was collected in Western Afghan- 
istan- Those facts were confirmed by Aitchison in May 1885, 
both as regards the source of commercial Asafoetida, and 
the us© of tho flower stalk as a vegetable. In his report upon 
the Botany of the Afghan Delimitation Commission, bo 
remarks : — In all stages of its growth, every part of the 
plant exudes upon abrasion a milky juice, which is collected 
and constitutes the drug of commerce. The stem in a young 
state is eaten mw or cooked.^^ Aitchison says th^ a red clay 
called Tawah(» 3 tj) is mixed with the gum-resiu at Herat, a 
statement which is only applicable to the kind of Asafoetida 
known in cjunmcrc© as Kmidahari Ring, to be presently 
noticed. Concerning the Ldristan plant w© are still without 
exact information, but wo think it will prove to bo F. fitUda, 
Tho remark^ made respecting tho use of Asafoetida by the 
natives of lijdia under F, alliacea are more or less applicable 
to the present article, which is often imposed upon the pooi'Cr 
classes as a substitute for the more expensive Hing. In modern 
European medicine, Asafoetida is used as a stimulant and 
antispaspodic m chronic bronchitis, hysteria and tympanitis ; 
it is often administered in the form of enema, as it is apt to 
give rise to a sens© of weight and heat in the stomach when 
given by the mouth. Dr. Paolo Negri has reported the 
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successfal treatment of two cases of abortion with Asafoetida 
administered to the extent of one gram daily. In the first 
case the woman had aborted twice and in the second four 
times j both patients were free from syphilitic taint, and no 
cause for the abortion could be detected. 

Description. — ^The best Hingra occurs in tears or flat 
pieces, upon the under-surface of which particles of sand often 
adhere; the external surface is yellowish; but the fresh frac- 
ture is of a .pearly white, which by exposure to the air 
becomes bright pink and finally dirty yellow. Inferior samples 
consist of agglutinated tears, with a certain proportion of 
moist brown clammy gum-resin filling up the interspaces 
between them. Sometimes the Asafoetida which comes from 
Persia is a homogeneous soft white mass like clotted cream ; 
these parcels upon exposure to the air develop an unusually 
bright pink colour. The drug has a powerful but not purely 
alliaceous odour, and a bitter acrid taste. 

Microscopic structure . — ‘In the root, portions of which may 
sometimes be obtained from a mass of second sort Asafoetida, 
there may bo seen a perfectly regular arrangement of the 
y^mes, coatyrasting strongly with the root Of F, alliacea. It is 
like that root remarkable for very large laticiferons vessels, 
but these are distributed symmetrically?’, bhe largest occupying 
the outer radius of the section. 

Chemical composition . — Asafetetida consists of resin, gum 
and essential oil, in varying proportions, but the resin gene- 
rally amounting to more than one-half. The authors of the 
Fharmacographia say : — 

As to the oil we have repeatedly obtained from 6 to 9 per 
cent, by distilling it from common copper stills. It is light 
yeiiowj has a repulsive, very pungent odour of Asafoetida, 
tastes* at first mild, then irritating, but does not stimulate like 
oil of 3 mustard when applied to the skin. It is neutetd, but 
after exposure to the air acquires an acid reaction and different 
odour ; it evolves sulphuretted hydrogen. In the fresh state* 
the oil is free from oxygen ; it begins to boil at 1^5® to 14(1® 
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C., but with continued evolution of hydrogen sulphide, so that 
we did not succeed in preparing it of constant composition, 
the amount of sulphur varying from 20 to 2 d per cent. 

We found it to have a sp. gr. of 0*951 at 25° O., and a 
strong dextrogyrate power. If a drop of it is allowed to float 
on w^ier it assumes a fine violet hue on exposure to the 
vapours of bromine. 

The essential oil of Asafoetida submitted to fractional dis- 
tillation yielded, us, at 300°, a considerable proportion of a 
most beautifully blue-coloured oil. By very cautiously oxidiz- 
ing the crude oil, we obtained a small amount of extremely 
deliquescent crystals of a sal phonic acid. Sodium or Potas- 
sium decomposes the oil with evolution of gas, forming Potas- 
sium sulphide ; the residual' oil is found to have the odour of 
cinnamon. 

The resin of Asafoetida is not wholly soluble in ether or in 
chloroform, but dissolves with decomposition in warm concen- 
trated nitric acid. ' It contaius a little Ferulaic acid, crystal- 
lizing in iridescent needles, soluble in boiling water; it is 
homologous with eugetic acid. 

Fused with potash, ferulaic acid yields oxalic and carbonic 
acids, several acids of the fatty series and protacatechuic acid. 
The purified resin treated in like manner yields resorcin; 
and by dry distillation, oils of green, blue, violet, or red 
tint, besides about i per cent, of Umbelliferon, — 

(Pliarmacographiaf 2ndEd,^ p, 318). E. Schmidt (Archiv, der 
Fharm, (3) xxiv., 534, 585,) has extracted small quantities 
of Vanillin from Asafoetida by the following process: — The 
powdered Asafoetida was repeatedly exhausted with ether, the 
filtrate shaken up with concentrated hydrogen sodium sulphite 
solution, and the liquid thus obtained supersaturated with 
dilute sulphuric acid. After expelling sulphurous anhydride, 
the extraction with ether and subsequent treatment was repeated, 
and a third extraction made. After removing the ether by 
distillation, the resulting .vanillin was dissolved in water, and 
the filtered solution allowed to evaporate over sulphuric acid ; 
well formed crystals were thus obtained. 
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Kandsthari fling. — This , snbstance a|^ears to hare 
been quite unknown in Buropej until brought to the notice 
of Professor Pliiokiger and the late Mr. Hanbury by one of 
us* We have not as yet been able to obtain authenl^ic speci- 
mens of the plant, but for the following reasons we consider 
it likely that it will prove to be the same as that which pro- 
duces the officinal drug : — 

1'. Bellew mentions a very high-priced Asafoetida obtained 
by wounding the leaf-bud of the plant which produces ordinary 
Asafoetida ; our ^irticle is generally mixed with numerous leaf- 
buds, which have evidently been cut off by a sharp knife ; its 
price is also much higher than that of any other kind. 

2. When examining a number of bales of common Asa- 
foetida from Kandahar, we found some of them to contain par- 
ticles of the more expensive drug, and a large quantity of 
what appeared to be gum-resin in a transition stage between 
the transparency of Kandahar Sing and the opacity of the 
commercial article. 

3. A portion of root found in a bale of Kandahar fling 
agreed exactly with a piece obtained from a bale of common 
asafoetida. 

4. Aitchison describes the juice of F. feetida as a thick 
gummy reddish substance, and notices fits adulteration with 
red clay ; this adulteration is only found in bales of Kindahari 
Hing. 

Kandahar! Hing comes to Bombay in small quantities ; it is 
sewn jup in goat skins, forming small oblong bales, with the hair 
outside. When it first arrives it is in moist flaky pieces and 
tears, from which a quantity of reddish-yellow oil separates on 
pressure ; the gum-resin also is of a dull reddish-yellow colour, 
soft, and somewhat elastic, with an odour recalling that of 
garlic and oil of caraways. By keeping, it ^ ad i inr lly hd-J^Tens 

also becomes more purely alliaceous, and ^proaeffie^ .^hat of 
the commercial kind. This kind of Hing Is < 

consumed in Bombay by the manufacture^^ of adult 
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asafcetida, its strong odour and flavour make it especially 
valuable for tbis purpose. The average value is Rs. 25 per 
Surat mannd of 37i lbs., but sbs the bales often contain masses 
of a red clay, the actual price of the clean gum-resin is much 
highex*. 

Commerce , — Hingra arrives in Bombay from Persia and 
Afghanistan. The Persian is produced in the province of 
Laristin, and is known to Persian merchants as Anghuzeh-i- 
Lari ; it often arrives in a moist condition, but soon hardens. 
The latter comes from the country about Herat vid Kandahar, 
and is generally hard and dry. Very fine samples in tears are 
not micommon. The stony asafcetida described by Pereira is 
also met with in India ; it is simply a mixture of very fluid 
common asafcetida with the white sandy soil of the country in 
which the plant grows j it fetches a very low price, and as far as 
we can make out, the mixture is made more for convenience of 
carriage than for the purpose of deception. Besides, when the 
juice is unusually fluid, it runs out upon the surrounding ground 
and becomes mixed with the sand. The imports of Hingra 
into Bombay are about 2,500 cwts. annually from Persia and 
Afghanistan. Value Rs. 10 to 20 per maund of 87^ lbs. The 
total imports of Asafcetida of all kinds into British India during 
the last five years have been 87,306 cwts., the aggr6gat<i 
exports have only been 2,014 cwts- 

FKRULA GAI.BANIFI.ua, 

Fig, — Trans, Tdnn, Sac, 2d8er, Bot, Vol. Hi,, Pi* i,, 1 5,16, 1 7. 

Hab,-~-Persia- The gum-resin* 

Yemacular, — Jawashir {Arab,, Ind, bazars), Gaoshir, Barx- 
had, Biriz (Pera.). 

History, Uses, &C. — Besides the plant which is placed 
at the head of this article, Boissier makes another species, 
JP. i-tthricatilis, to grow in Persia. Boi’szczow, however, regards 
it as only a variety of P, galbanijiua. He states, though not 
iVum perstmal observation, that its gum-resin, which coustitutes 
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Persian galbannm is collected for commercial purposes round 
Hamadan/ Aitcinsou says that .V. galbaniftua is called in the 
Badghis territory near Herat Badra-Jcema, and that the fresh plant 
has an odour like celery. The gum-resin which usually exudes 
from cracks at the base of the stem is called by the peasantry 
Shilm-i-harzad or Barzad~i-gao$hir ov jaw a shir ; it is said to be 
given to parturient women, and to be hung round the house to 
keep evil spirits away at the time of parturition. 

Persian brokers in Bombay state that the galbanum plant is 
very abundant between Shiraz and Kirman, and there would 
seem to be no reason to doubt that the Indian market is partly 
supplied from that district. 

The old Hindu writers make no mention of galbanum; AiusHe 
found that the Tamil physicians were unacquainted with it. 
In many Mahometan works the notices of galbanum appear 
to have been copied from Greek writers, the synonyms given 
being generally Barzad and Kinneh, but Haji Ze\ii in the Ikhfci- 
ardt, A.D. 1368, describes two kinds of the drug, — one hard 
and whitish, and the other soft and yellow, like honey: the 
Htter, he says, is called Jdkushi at Shiraz. 

The author of the Makhzan-el-Adwiya, speaking of Barzad* 
says it is called Kinneh in Arabic, Khalbani in Greek, ^ and 
Bireja or Ganda-biroza in Hindi, and is the produce of an 
umbelliferous plant like that which produces Sagapenum ; but, 
he adds, that the drug which he has met with in India under 
these names is the produce of a tree called Deodar growing 
in the North of India- His experience accords with that 
of the present day, the only Ganda-biroza obtainable being 
the turpentine of Finns longifoUa, In India Persian galba- 
uum is known <as Jawasliir ; on referring to the Makhzan we 
find this word explained as an Arabic corrupbioa of the Per- 
sian Gaoshir. The author says, tliat it is a fetid gum-resin, 
and describes its collectioTi from an umbelliferous plant, its 

♦ Conf. Diot, Trepfc in., ; TUcoph. H. T ik , 1 ; Pliny 12 

56} 24 , 13. 

II. -20 
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appearance, &Co and with regard to its properties informs us 
that it is attennant, detergent, antispasniodic and expectorant, 
and is prescribed in paralytic aifectious, hysteria, chronic 
bronchitis and asthma,* also on account of its supposed 
stimulant action upon the nteras. Externally it is used as a 
plaster. In short, he enumerates the uses to which galbannm 
is generally applied. It appears then that the Mahometan 
physicians of the East have been in doubt as to the identity 
of the Persian Jawdshir and the galbannm of Greek writers 
In India galbannm is little used, the bulk of what is imported 
into Bombay being sent to Egypt and Turkey as Jawd-sliir. 
It is hardly necessary to add that those writers wdio have 
identified Ja-wushir with Opoponax can never have seen the 
latter drug, We have never met with Opoponax in India. 

L>escription. — Persian galbanuni as met with in the 
Indian market is a yellow or greeni.sh yellow semi-fluid .sub- 
stance having an odour between that of Levant galbanum 
and sagapeuum ; it is generally mixed with portions of the 
stem, flowers, and fruit of the plant : in some samples the out- 
line ot separate tears may be traced- When kept for some 
time It gradually becomes quite hard and dry. Occasionally 
samples, i;vhich seem to have been collected in a different man- 
ner. find their way to India: these contain slices of root and 
gum -resin in hard, dry tears, like that of Levant galbanum. 

Chemical composition, — According to Hirschsohn, good 
Poi'sian galbanum should yield to petroleum spirit not le.ss 
than 65 per cent, consisting of volatile oil and resin, tiro, 
average yield of Levant galbanum being between 60 and 
per cent- The amount of ash in Persian *ga1banura should not 
exceed 4 per cent., being less tban the ash of ordinary lump 
Levant galbanum by 2 per cent. The best Levant in tears 
gives the same ash as clean Persian. As a qualitative re- 
action to distinguish the varieties of galbanum, hvdrochloric 
acid can 5>e used, as it colours the Persian resin yellow-red 

* The Jsw^Lshir pili often prescriheil- in asthma consistst of equal parts 
of and colocvnth pulp rubbed up aith honey. 
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passing into red, and tlie Levant diflerent shades of violet. 
The petroleum spirit-extracts from the Persian sorts give 
with nitric acid a rose-red colour ; those from the Levant 
sorts different shades of violet. Promine vapour colours the 
Persian weakly or intensely violet, but the Levant yellow. 

The ether-resin from both kinds of galbanum upon bcflling 
with water gives indications of umbelliferon. 

As to the origin of galbanum, the author believes from its 
varied, behaviour with reagents, the different action of the 
volatile oils upon polarized light, and the different proportions 
of volatile oil to the gum-resin, that it is derived from differ- 
ent plants. He also points out that the Levant galbanum 
occurring in commerce contains no fruit and seldom stalks, but 
always slices of root, whilst the Persian galbanum always con- 
tains fruit and stalks. 

According to Messrs. Sohimmel & Oo., galbanum oil is of 
a pale yellow ooiourj and possesses a pronounced odour of the 
gum. Its specific gravity at 15® O. is 0*914 ; it boils^ appa- 
rently without decomposing, between 165® and 300®. 


A sample of galbanum,. collected froirf W. galhanifiua in 
Persia by Aitchison, and examined by E, G. Baker in 1886, 
gave the following results : — 

Volatile od ■ 3*1*08 

Resin soluble. in ether ... ... ... 61*200 

,, „ 'alcohol ... ... 7*576 

Gum soluble in water ... ... ... 17*028 

Insoluble matter ... ... ... ] 0*660 


99*472 


Sulphuric acid coloured the gum-resin a dark brown ; cold 
hydrociilorio acid hardly affected it, but when boiled the 
mixture turned a dirty red colour, which was not altered by 
alcohol. A small portion of gum-resin boiled in W'ater and 
allowed to cool gave on the addition of ammonia a faint blue 
fluorescence indicating the presence of umbelliferon ; it con- 
tained no sulphur. (Pharm. Journ.y 1886, p. 468.' 
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Commerce. — Galbauum is imported from Persia iato Bom- 
l>ay. ‘It is collected in the Hari-rud Valley and B^dghis 
{Aitchison) ; it is also said to be collected between Shiraz and 
Kirmdn. The imports are very irregular, most of it is re- 
exported to Bgypt and Turkey. Average value, Ra. 8 per 
mauttd of 37^ lbs. 

JDOREMA AMMONIACUM, Don. 

— Trans. Linn, Soc. 2nd 8er. Bot. FoZ. iii. Ft. i,, 23, 
24, 25 ; Jauh. et Spach. Ill, FI. Or. I., L 40. 

Hab- — Persia, Afghanistan. The gum-resin. 

Vernacular. ^ — -Ushak (Arab., Fein's., Indian bazars), Randal 

(Afghan)^ 

History, Uses, &C , — This plant and Fisch 

et Mey., both natives of Persia, are known to produce a gi m- 
resin, but, according to ^ hchison, that of the former plan r 
alone collected. Of the latter plant he says : It yields a yello w 
gum-resin ; but I did not hear of its being collected ; it is called 
Kema-i-dsp (horse Kema). Dioscorides speaks of ammonia- 
cum as the juice of a narthex growing about Gyrene in liibya,* 
rud it appears to have derived its name from the temple of 
Ammon. Pliny t derives it from* * Ammos,’ sand . Most Greek 
and Latin writers, on medicine mention its use in fumigation, 
and speak of it as Thus Lihycum, Ammoniacum thymiana, or 
Ammoniacum suj^men. This kind of ammoniacum has now 
been ascertained to be the gum-resin of Ferula Tingitana, 
Linn., which grows in Morocco. It was probably the only 
kind known in Europe in olden times. (Gonjer, Fharmaco^ 
graphia, p. 288-) The time when Persian, ammoniacum first 
came into use cannot be exactly fixed. 

* Btose. «/x^»vtajcov, iii„ 89. It hud a reputation as a resolreni, espe- 
cially in enlargeraenta of the liver and spleen. Sciib. Comn* 12P, 131. 
Peratan amtnoniaeum has a lamilar reputation in India. 

t 24, 14, 



VMBBLLIFEEJE, 


157 


Ib is not mentioned by the Greeks or Eomans. Ibn Sina 
states that Ushak is the gum of the Tarthiith, and is called 
Juazak-el-dahab because it is used in gilding. His 

ammoniaoura is doubtless Persian, like that of Abu Mansur 
Mow^jik, a Persian physician of the eleventh century, and of 
Ans4ri of the middle of the fourteenth century. The latter 
writer states that i^Le Shirazi name for Ushak is Badran. In 
Bokhara the gum-resin bears the name Kandal. According to 
Bunge and Bienert, the same name, and Kama, are given to 
the plant in Persia. Aitchison, who observed the plant in the 
Hari-rud valley, found it to be known to the natives as Ushak 
and Kaudal-kema. He remarks : No sooner is the fruit well 
formed and beginning to ripen than the plant is attacked by 
some baring insect, which causes the milky juice to escape. 
This dries into hard blocks, frequently enclosing the fruit.’* 
According to Borszczdw, 2>* Amvnoniacum is called by the 
Elirghises Bal-kurai or Honey-cane.” The author of the 
Makhzan-^UAdwiya says that Ushak is an Arabic corruption 
of the Persian Ushnah or Ooshah, and that the drug is also 
called Khalbani, and in Arabic Ushajj, Wusbajj, Wushok and 
Lazak-el dahab. He gives the Greek names as Athanikun, 
Ammoniakun and Paruaksh, the Egyptian as Kinna, Shak and 
Kalakh, and the Indian as Kandar. Some Persian writers 
give Tarthdth as the Arabic and Samgh-i-bal-i-shirfn as the 
Persian name. According to the dictionaries, Bal is the Per- 
sian for Tarthdth. Bagh^di tells us that Tarthdth is not the 
same as ammoniacum. In Bombay the current Persian name 
is Ushak. Mahometan works on Materia Medina describe the 
drug as discutient and attenuant ; for more particular opinions 
respecting it the reader may consult the Makhzan-eUAdwiya, 
article Ushak. Sanskrit writers do not mention it. Besides 
the gum-resin> the root of D, Amvfioniacum is largely imported 
into Bombay, and is one of the substances used by the Parsees as 
iixcense under bJae name of Boi, a word cognate with Bw, or Bo, 
fragrance. It is popularly spoken of as a wood. There can be 
little doubt that the use of this substance "as an incense must 
date from a very remote period, otherwise the modern Parsees 
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would not be at tbe trouble of importing it into India. 

Mr. K. B. Cama informs us that tbe “ wood of fragrant 
trees" iB-mentioned in the Aresta as a class, and that one wood 
in particular is named, “ Iladha Ndeplanam," which'would 
mean translated into Persian, “Hamisheh naft,” always moist, 
i.e., green. He says; “ In modern days we identify ^ this 
wood, most likely mistakenly, with Pomegranate wood.” It 
would appear thenj that there is no specific description of Boi 
in the Avesta, but that it is traditionally understood to be one 
of the fragrant' woods mentioned therein. It is this root which 
was some years ago exported to Europe as Bombay Sumbul, 
after having been cut up and impregnated with musk. When 
old and worm-eaten it becomes of a loose and spongy texture, 
and might easily be mistaken for Sumbul by a superficial 
observer. 

Description, — Bombay is tbe chief mart for ammomacum, 
and it is ber,o that the original packages which come from the 
Persian Gulf ports are opened and sortisd for the various markets. 

The bales, generally of matting or coarse canvas, frequently 
contain all parts of the plant broken up and encrasted with tlie 
adherent exudation. Seed in the mature state is separated in 
large quantities, and is readily eaten by cattle. It would 
appear then that the collection takes place after the plant has 
matured its fruit, and that hardly any attempt is made by the 
collectors to separate the plant from the gum-resin ; the latter 
exudes from every part, even the fruit is coated with it, and 
perforated by insects in the same manner as the stem, 

.Ammoniacum is usually sorted into three qualities large 
tears, middle-sized tears, and small ; the last kind is often 
carelessly picked, and contains dirt and other refuse* If the 
drug is kept in Bombay during the monsoon, the tears get 
soft and. unite into a lump. 

The roots vary in size, the largest being three inches in dia- 
meter at the crown ; they are generally more or less forked ; 
the root bark is thin and papery like that of the Sumbul, but 
the root itself is compact, and has a resinous section. A small 
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sp( ciraen;, powdered and exlifwisfeed with boiling water, yielded 
about one ounce of dark-coloured ammoniacum. 

Chemical domposition , — The following accouiit is extracted 
from the Pharmaccgraphia , — ‘^Ammoniacum is a mixture of 
volatile oil with resin and gum. We obtained only J per cent, 
of oil, which we find to be dextrogyrate ^ we failed in obtaining 
a terpine from it. 

The volatile oil, which is lighter than water, and has the 
precise odour of the drug, contains, according to our’ experi- 
ments, no sulphur; a similar observation was made by iVijecIs- 
zewski. Vigier, who obtained the oil to the extent of 1'8 per 
cent, by distilling the gum-resin with watep, asserts that it 
blackens silver, and that by oxidation with nitric acid, he 
detected in it sulphuric acid. He states that with hydrochloric 
acid, the oil acquires a fine violet tint, passing by all shades to 
black; we failed in obtaining this coloration. By diluting the 
oil with bisulphide of carbon, and then adding nrineral acids, 
we observed only yellow coloration- The oil diluted with 
alcohol acquires a red hue with ferric chloride. 

The resin in ammoniacum usually ^mounts to about 70 
per cent. It is separable, according to Przeciszewski, into two 
substances — the one a resin having acid properties, the other 
an indifferent resin.' He asserts that the indifferent resin 
when heated yields sulphuretted hydrogen. Our own experi- 
ments failed to show the presence of sulphur in the crude 
drug; and the same negative result has been more recently 
obtained in . some careful experiments by Moss. Water, when 
boiled with the resin, acquires a yellow hue and slightly acid 
reaction . %e liquid assumes an intense red coloration on 
addition of ferric chloride^ 

** Ammoniacum yields no umbelliferon ; when melted with 
caustic potash it afforda a little resorcin. The mucilaginous 
matter of the drug consists : of a gum readily soluble in water, 
and a smaller quantity of ahhut 4 of an insoluble part, no doubt 
idontjcal with that occurring in Asafoetida and g^banum. The 
aqueofis sofeftion of tlie guid of ammoniacum is very slightly 
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would not be at tbe trouble of importing it into India. 
Mr, KL B. Cama informs us that the ‘‘ wood of fragrant 
trees » mentioned in the Avesta as a class, and that one wood 
in particular is named, IladJia Edeptanam,^^ which' would 
mean translated into Persian, Harnisheh naft,’' always moist, 
t.e., green. He says: “ In modern days we identify this 
wood, most likely mistakenly, with Pomegranate wood.’^ It 
would appear then, that there is no specific description of Boi 
in the Avesta, but that it is traditionally understood to be on© 
of the fragrant' woods mentioned therein. It is this root which 
was some years ago exported to Europe as Bombay Sumbul, 
after having been cut up and impregnated with musk. When 
old' and worm-eaten it becomes of a loose and spongy texture, 
and might easily be mistaken for Sumbul by a superficial 
observer. 

Description. — Bombay is the chief mart for ammoniacum, 
and it is her.o that the original packages which com© from the 
Persian Gulf ports are opened and sorted for the various markets. 

The bales, generally of matting or coarse canvas, frequently 
contain all parts of the plant broken up and encrusted with the 
adherent exudation. Seed in the maturo state is separated in 
large quantities, and is readily eaten by cattle. It would 
appear then that the collection takes place after the plant has 
matured its fruit, and that hardly any attempt is made by the 
collectors to separate the plant from the gum-reain ; the latter 
exudes from ©very part, even the fruit is coated with it, and 
perforated by insects in the same manner as the stem. 

Ammoniacum is usually sorted into three qualities — large 
tears, middle-sized tears, and small ; the last kind is often 
carelessly picked, and contains dirt and other refuse. If the 
drug is kept in Bombay during the monsoon, the tears get 
soft and unite into a lump. 

The roots vary in size, the largest being three inches in dia- 
meter at the crown ; they are generally more or less forked ; 
the root bark is thin and papery like that of the Sumbul, but 
the root itself is compact, and has a resinous section, A small 
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sp( ciraen, powdered and exhaustea witli boiling water, yielded 
about one ounce of dark- coloured ammoniacurn. 

Chemical composition. — The following account is extracted 
from the Pharmacograjphia . — ‘^Ammoniacurn is a mikturo of 
volatile oil with resin and gum. We obtained only ^ per cent, 
of oil, which we find to be dextrogyrate ; we failed in obtaining 
a terpine from it. 

'‘The volatile oil, which is lighter than water, and has tho 
precise odour of the drug, contains, according to our ©xpe ri- 
menta, no sulphur ; a similar observation was made by * 
zewski. Vigier, who obtained the oil to the extent of 1'8 per 
cent, by distilling the gum-resin with wate?r, asserts that it 
blackens silver, and that by oxidation with nitric acid, he 
detected in it sulphuric acid. He states that with hydrochloric 
acid, the oil acquires a fine violet tint, passing by all shades to 
black; we failed in obtaining this coloration. By diluting tho 
oil with bisulphide of carbon, and then adding mineral acids* 
we observed only yellow coloration. The oil diluted with 
alcohol acquires a red hue with ferric chloride. 

" The resin in amraoniacum usually j^mounts to about 70 
per cent. It is separable, according to Przeciszewski, into two 
substances — the. one a resin having acid properties, the other 
.an indifferent resin.^ He asserts that the indifferent resin 
when heated yields sulphuretted hydrogen. Our own experi- 
ments failed to show the presence of sulphur in the crude 
drug ; and the same negative result has been more recently 
obtained in some careful experiments by Moss. Water, when 
boiled with the resin, acquires a yellow hue and slightly acid 
reaction y .. liquid assumes an intense red coloration on 
addition of ferric chlorideu 

** Ammoniacurn yields bo umbeliiferom : when melted with 
caustic potash it affords a little resorcin. The mucilaginous 
matter of the drug consists ; of a gum readily solublo in water, 
and a smaller quantity of abhnt 4 of an insoluble part, no doubt 
identical with that occurring in Asafoetida and gal ban am. The 
aqueops sohqftion of tlie gum of ammoniacurn is very slightly 
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levogyre.'** (Confer, HirscJisohn Fhar,, Zcitscrift fur Mtissland, 
ilpn7 15, 1875, p. 225.) 

Commerce . — All the Ammonmcum which reaches Bombay 
comes from Persia. 

Value, about Re. ^ per ib. 

The root is also imported from Persia. Value, Rs. 4 to 
Rs. 5 per Bombay maund of 28 lbs. 

DOREMA AUREUM, Stocks, 

Fig. — Hooker^s Jour, of Botany, iv., p. 149. 

Hab. — Beluchistan. 

The gum' resin of this plant, gathered by I)r. Stocks in 
Beluchistan, is described as being an opaque cream-coloured 
substance, closely resembling in taste, smell and general 
appearance the ammoniacum of coramorco. We have made 
enquiries for it in the Sind bazars, but cannot find that it is 
anywhere an article of commerce. 

SAGAPENUM. 

Vernacular . — No Indian names. Sagbinaj (Arab, Indian 
bazars), Iskabinah {Pers.), 

History, Uses, &C. — This drug is supposed to be the 
2 \x\ce of Ferula Szovitsiana, DC., but there appears to be no 
record of its collection from that plant* Aitchison speaks of 
jP. Szoviistafia as a rigid berb, scarcely two feet high; common 
in the stony country and gravelly plains of the Hari«rud valley, 
the root stock of which possesses a slight odour of asafoetida. 
The fruit frequently present in commercial sagapennm is simi'' 
lar in shape to that of F. galhanifiua, but larger and of a 
yellow colour. 

Sagapenum was known to the Greeks, and through them 
the early Arabian writers probably became acquainted with its 
medicinal properties. Dioscorides speaks of it as the juice of 
a ferulaceous plant growing in Media, and says that it has an 
odour between that of silphium and galbanum, whence we may 
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infer that tlie odour of silpHam was alliaceous. Pliny says that 
it is used to adulterate laser and galbanum. We see no reason 
to suppose that the ancient Hindus knew the drag, although 
Kundel is in some books given as the Sanskrit and Hindi name 
for it. The author of the MaJchzan-el-Adtoiya gives a suflBciently 
accurate description of Sagbinaj, and tells us that it is obtained 
from the district of Mah, near Ispahan. Persian brokers in 
Bombay state that the drug brought to this market is collected 
in the country between Shiraz and Kirm^n. It is necessary 
to remark that Persian Sagapenum is distinctly different from 
what is known as Levant Sagapenum. Mahometan physi- 
cians consider Sagapenum to be attenuant and resolvent; 
when combined with purgatives it is thought to exert its 
resolvent power upon every part of the system,, removing 
noxious humours ; they also value it as an anthelmintic and 
emmenagogue. For a full account of the diseases in which 
it is prescribed, we must refer the reader to the Makhzan-eU 
Adwiya^ article Sagbinaj. A. sagapenum pill is often pre- 
scribed in flatulent dyspepsia; it contains equal parts of Aloes, 
-Sagapenum, Bdellium iwid Agaric. Two to three dirhems 
are to be taken with warm water. 

Description, — Sagapenum generally arrives in Bombay 
.in masses weighing from four to ten pounds, tied up in coarse 
cloth, but occasionally parcels consisting of fine, dry, separate 
tears are seen. 

The masses are made up principally of tears, which being 
mixed with a proportion of soft gum-resin, adhere together, 
forming a brownish-yellow cake ; when fresh some of the tears 
have a greenish tinge, and are more or less opaque, but by 
keepiug they all become brownish-yellow ^ and translucent. 
The dry tears are always of a brownish-yellow. 

The odour is distinctly alliaceous, but in other respects is 
much like that of Persian Galbanum. 

Chemical composition , — Persian Sagapenum and Persian 
Galbanum closely resemble each other, and the same may be 
said of Levant Sapageuum and. Levant Galbanum. As charac- 
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ters for distmguisliing Sag&penm from Galbanum may be 
used — (I sOj presence of sulpbnr in Sagapennm ; and 

(2«d), tbeir behaviour towards petroleum spirit, Persian Saga- 
penum yielding to it 2 to 5 per cent, and Levant 6 to 12 per 
cent, of resin, whilst the resinous residue from Persian Gal- 
banum amounts at the most to 0*2 to 0*3 per cent, and that 
from Levant Gralbanum to 1 per cent. {Confer, Hirschsohn 
Phar, Zeitschrift fur Russland, A'pril 15, 1875, p, 225.) 

Commerce , — The quantity annually imported into Bombay 
varies greatly ; most of it goes to London. It is seldom to be 
obtained in the retail shops. Value, Be. ^ to Be. f per lb. 


ARALIACEJE. 

Many species of Aralia are cultivated in gardens in India 
on account of their foliage. Loureiro tells us that they are 
used medicinally in Cochin-China, and are aperient, diuretic and 
diaphoretic. The famous Qineeng of China is derived from 
this family, and our Indian gardeners have discovered antifeb- 
rile properties in Aralia Ghiilfoylia^ which they have named 
Tdpmdri, fever killer.’’ We have found that a syrup pre- 
pared from the leaves is a nseful expectorant in cough. The 
leaves of most of the Aralias have a strong odour of Ivy when 
crushed. A. Guilfoylia is the Frutex aquoms femina of Bum- 
phius (VI., 51), who states that it reduces heat in fever. 
Aralia Pseudo-ginseng, Benth., Wall, PL As, Rar, t, 1 37, is 
a native of Nepal, Sikkim, Bhotan and the Khasia mountains. 
Mr. C. B. Clarke considers it to be doubtfully separable from 
the true Ginseng of Japan, Panax Ginseng, C. A. Meyer, which 
differs by having broader, more obovate, less bristly leaves, 
and not by the characters relied on by Meyer. The Indian 
examples show every form of root stock and tuber attributed 
specially to P. Ginseng and to P. quinqttefoHus, Linn. ; the 
scale at the base of the stem is persistent even in some of 
Wallicfrs specimens. {PI. Br, India,') Ginseng enjoys in its 
native country the reputation of a panacea, and specially of 
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being aphrodisiac. The affections for the cure of which it 
is B^ost esteemed, are such as are usually treated by aromatic 
stimulants, including dyspepsia, vomiting, and nervous affec- 
tions. It is used as a masticatory and also in infusion, and is 
occasionally brought to India by the Chinese, 

Description. — Q-inseng root is fusiform, 4 to 6 inches 
Tong, with a rounded head> closely annulate, and with few 
wrinkles above, dividing below into two, or occasionally three, 
branches of even size. The branches are not, or are but 
slightly, annulate, and are longitudinally wrinkled. The root 
is externally of a brownish-yellow colour, internally white, 
breaks with a >short and mealy fracture, and has a faint sweetish 
odour and a sweet slightly aromatic taste. The transverse 
section shows a thick bark, with numerous scattered brown- 
red resin-cells, and in older roots is radially striate from the 
bast-wedges ; it is separated by a brown cambium-line from 
the central portion, which consists of linear wedge-shaped 
yellowish wood-bundles and broad medullary rays. 

Chemical composition ^ — Besides starch, ^um, albumen, and 
resin, S- S- Garrigues (1854) isolated a sweet principle, pana^ 
quilon, by adding to the syrupy infusion a concen- 

trated solution of sodium sulphate and dissolving the preci- 
pitate in alcohol. It is yellow, amorphous, sweet, insoluble in 
ether, and precipitated by tannin. Concentrated sulphuric 
acid dissolves it with a purple-red colour, converting it at the 
same time into panacon, which is white, tasteless, 

and insoluble in water and ether, but soluble in alcohol . — [Stilld 
and MaischJ) 

We have examined the leaves of Aralia (xuilfoylia, which 
have an odour like foenugreek, due to an odorous principle 
which was dissolved out by ether and stronger^ alcohol, 
but could not be obtained by distillation. The distillate was 
slightly acid, and contained a white fatty substance like a 
sbearopten having quite a distinct odour from tbair of the 
drug. The aqueous solution of the ethereal extract was 
viscid, partly soluble in water, and the portion soluble gave 
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the usual reactions fcyr an alkaloid. The alcoholic extract was 
very sweet and contilined a large quantity of a body readily 
redu,cing Fehling^s solution ; the extract also contained an 
organic acid and ammonia, an alkaloid, and a soluble chloride 
in the portion soluble in water. The resinous part of this 
extract insoluble in water formed a gelatinous magma with 
that menstruum, and instantly dissolved, without deepening 
of colour, with the aid of an alkali. The aqueous extract was 
sweet and had the peculiar odour of liquorice. It contained 
sugar and an organic acid similar to that found in the spirit 
extract ; it gave a precipitate without colour with ferric 
chloride, mixed clear with gelatine, and precipitated with the 
mineral acids as a jelly-like substance. The ash amounted to 
15*2 per cent., and consisted mainly of alkaline salts. The 
alkaloid contained in these leaves is not bitter, 

CORN ACE ^ 

ALANGIUM LAMARCKII, Thwaites, 

— Wight Ic.j 19t; III., L 96; Bheede Ho7t. Mai. iv., it. 

17, 26. 

Tlab. — Throughout India, The roots, bark, seeds, and 
leaves. 

Vernacular. — Dhera, A kola, Ankul (Hind.), Ankul (€hiz.), 
Ankoli (Mar.), Ankalige (Can.), Bagh-ankura, DhaHkura 
(Beng.), Azhinji-maram, Alangi (Tam.), Uduga-chettn, Anko- 
lam-chettu ( Tel . ) . 

History, Uses, &C. — This tree, in Sanskrit Ankota, 
Nikochaka, and Gupta-sneha, the oil of which is hidden,’^ is 
described in the Nighantas as bitter, mucilaginous, pungent, 
light and aperient ; it expels worms, wind, phlegm and poison. 
The fruit is cold and sweet, and begets phlegm, it is strength- 
ening and aperient, and cures wind, bile, inflammations, 
phthisis and skin diseases. Bheede says ; — Caeterum arbcir 
haec varias ob causaa emblema Begiee majestatis Malabar6nsiba^ 
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habetur^ quarum prsecipna esfc, quod flores diadem ati Imperiali 
baud absimiles, rigidis inbereaut spinis. Insuper succus ex 
arboris radice expressus, efc exbibitus vermes necat, nec noa 
bilioaoa ac pituitosos humores per alvum expurgat, et aquas 
bydropicorum duoit.^' 

Mr. Moodin Sheriff baa drawn attention to the emetic pro- 
perties of tb© bark in the Fharmacopceia of India. He 
says ; — It has proved itself an efficient and safe emetic in 
doses of fifty grains; in smaller doses it is nauseant and febri- 
fuge The bark is very bitter, and its repute in skin diseases 
is not without foundation. If it is continued for a sufficient 
period its influence over them is greater than that of Oalotropia 
gigantea** Mr. Moodin Sheriff, in a further report upon this 
drug (1883), states; — '^Itis a good substitute for Ipecacuanha, 
and proves useful in all diseases in which the latter is indi- 
cated, except dysentery. As a diaphoretic and antipyretic it 
has been found useful in relieving pyrexia. Dose as a nauseant, 
diuretic and febrifuge, 6 to 10 grains of the root bark ; as 
an alterative, 2 to 5 grains ; it is given in leprosy and syphilis ; 
the natives consider it to be alexiteric, especially in cases of 
bites from rabid animals.*' 

Dr* S. Arjun {Bomb. Drugs^ p. 70,) states that the leaves 
are used as a poultice to relieve rheumatic pains. 

The reports of several medical officers are quoted by 
Dr. Watt in his Dictionary of the Economic Products of India, 
but none of them, except Mr. Moodin Sheriff, appear to speak 
from personal experience. 

Description. — Root heavy, wood close-grained, yellow, 
having an oily appearance; it and .^be bark turri of a dirty- 
green colour on being touched with a solution of perchlorido 
of iron. The bark is of a cinnamon-brown colomv the 
external surface separating in thin corky* flakes, which are 
studded with small circular warts. The inner layers are cjom- 
pact and of the same colour. Taste bitter, odour rather nau- 
seous. The fruit is astringent and acid, i by | of an inch. 
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bUck, closely pubescent or finally glabrous ; endocarp bony. 
The leaves are 3 — 6 by 1 — 2 inches, oblong or elliptic, acute 
or subobtuse, base unequal, above nearly glabrous with pube- 
scenc nerves, beneath hairy and often with tufts of hair or 
hollow glands in the axils of the primary nerves. 

Chemical comjpo^ition , — The most interesting principle pre- 
sent in the roots, is a very bitter non-cry stallizable alkaloid 
which we have provisionally called Alangine, It is soluble in 
alcohol, ether, chloroform, and acetic ether, and practically 
insoluble in water. With the mineral acids, and with acetic, 
tartaric, and oxalic acids we failed in obtaining crystallizable 
salts. From an alcoholic solution, on spontaneous evaporation, 
it occurs as a yellowish, varnish-like deposit wholly destitute 
of any crystalline structure. From an acid solution it is pre- 
cipitated in white flocks by the addition of alkalies, and with 
the ordinary alkaloidal re-agents it affords marked precipitates. 
With concentrated sulphuric acid, alone or with the addition 
of potassium hichramate, no special colour reactions were 
observed- Frbhde^s re-ageht gave an indigo-blue coloration in 
the cold, and on gently heating and then cooling a very light 
brilliant blue resulted. With nitric acid a reddish brown! 
solution was yielded, and on gently warming it nitrons fumes 
were evolved and the liquid became lighter in colour. A 
platinum salt was prepared which contained 20*703 per cent, 
of platinum on the salt dried at 100^ C. 


CAPEIFOLIACE^. 

VIBURNUM FCETIDUM, wm. 

Fig. — Wall. PI. As. Bar., Vol. i., t. 61 . 

Hab — Burma* Cultivated in India. The leaves. 
Vernctcular^ — Narvel Naruved {Can,), 

HistOiy^ Uses, &C* — Though a native of Burma this 
B^irub is found in coltivatioii throughout Western India. 
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It appears to be confonnded with, and to be tised for the 
same purposes as Fremna coriacea, Clarke, and other strong- 
smelling' Premnas which hear the Sanskrit names of Sriparna 
and Jaya. How and when . V, foetidum was introduced into 
India is unknown ; it seldom flowers and fruits here. It is 
customary for Hindu women who have been confined to hang 
a branch over the door of the room in which they lie, as a 
protection against evil spirits and post-partum hsemorrhage* 
Another superstition is, that if seven pieces of the stem of this 
plant are knotted into a thread made from cotton picked by a 
virgin, the necklace thus formed will cure scrofulous glands. 
A cake made from the flour of eighteen different kinds of 
grain with Harvel juice, is scraped while hot on one side, well 
moistened with the juice and applied to the head in headache. 
A wineglassful of the juice of the leaves is administered inter- 
nally in menorrhagia daily, also in post-partum haemorrhage* 
It is remarkable that F. jprunifoUum, an American plant, is 
also said to be useful in all uterine diseases characterised by 
loss of blood and in threatened abortion. (Cf. Les Nouveaux 
Remedes. Sept. 8 , 1888 ; Etude sur Vemploi therapeutique du 
Viburnum pruni folium, par le JDr. Debierre.) 

Two of the Viburnums are common garden shrubs in 
Europe, F. Optdus and F. tinus, the former is probably the 
BpavirdKos of Theophrastus ; the fruit is edible. The cultivated 
variety of this plant is the Gueldres Bose, in which the flowers 
form a white ball. The latter is the well known Laurestine. 
F. Opulus is said to have the same medicinal properties as 
F. prunifoliuTtp, {Purdy, On the use of V* Opulus in dysmenor-^ 
rhcea and uterim^pain* Neiv York Med. Journ., Nov, 1882.) 

Description. — shmb, leaves variable, usually ovate- 
lanceolate, serrated, length li to 2 inches, flowers small, 
greenish white, berries small, ovoid, and of a vivid red colour. 
AIT parts of the plant have a powerful unpleasant odour like 
that of Fremna iniegrifolia. 

Chemical composition. — The viburnic acid of Kramer (1844) 
obtained from the baric of F. Opulus was proved by Monro 
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(1845) to be identical with valerianic acid. The vihurnin of 
Kramer is a light yellowish substance or whitish powder of a 
neutral reaction, and of a purely bitter taste ; it is slightly 
soluble in water and more freely so in alcohol. Enz ( 1 863) 
found in the fruit of F. Laniana, a hygroscopic neutral bitter 
principle readily soluble in water, also valerianic, acetic, tar- 
taric and tannic acids. 

The odorous principle of the leaves of V.fcetidum is removed 
by distillation in the form of fetid volatile oil, separating from 
the distillate in white greasy flakes neutral in reaction. The 
decoction remaining in the retort had a nauseous animal-like 
odour, and when filtered, showed the presence of much muci- 
lage by giving gelatinous precipitates with ferric chloride, lead 
acetate and alcohol. Ether removed the fetid principle toge- 
ther with chlorophyll, some resinous matter, and a trace of 
alkaloid from the dried and powdered leaves. The alcoholic 
extract was sweet, with a peculiar sharpness on the palate, and 
was acid in reaction. The aqueous solution of this extract 
gave abundant precipitates with potassio-mercuric iodide, iodine 
solution, tannin and ferrocyanide of potassium, indicating the 
presence of an alkaloid, which was subsequently confirmed by 
separating it from this solution by the cautious addition of 
ammonia or caustic soda. Ammonia added to its solution 
caused a precipitate of cross-shaped crystals ; soda threw dowu 
the alkaloid as a whitish powder, which agglutinated into a 
brown mass soluble in excess of the alkali The alkaloid had a 
peculiar sharp taste, was soluble in ethylic and amylic alcohol 
and chloroform, and slightly in water and ether. It formed a 
crystalline sulphate, hydrochlorate and nitrate. It gave no 
peculiar colour reactions with the strong mineral acids, but 
dissolved in nitric acid, and the solution when evaporated left 
a mass of crystals which had a fragrant odour when mixed with 
water. The alkaloid fused into a reddish mass when heated, 
and gave ofiF alkaline fumes. The leaves left 12*25 per cent, of 
white ash when completely ignited. 
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ANTHuCEPHALUS CADAMBA, Miq, 

Fig, — Bedd, FL 8yU. 127, L 35 ; Korth. Ver'Ju Nat, Gosch, 
But. 154*, L 48. Wild Cincliona {Fng.). 

Hab. — Himalaya to Ceylon, wild or cultivated. The fruit 
and bark. 

Vernacular , — Kadamb (Htnd., Kalamb, Nbyu {Mar.), 

Vclla-kadamba {Tam,), Kadambe {Tel.), Kadavfila-mara {Can.). 

History, Uses, &C, — This tree is sacred to Kali or 
I’arvati, the consort of Siva it is the Arbor Qenerationis of the 
Maratha Kunbis, and a branch of it is brought into the house 
at the time of their marriage ceremonies. The tree is planted 
near villages and temples, and is held to be sacred. In Sans- 
krit it is called Kadamba or Klalamba, and has also many 
synonyms, such as Sisu-pala, ^protecting children'; Hali-priya^ 

* dear to agriculturists,'* &o. The Kadamba blossoms at the 
Olid of the hot season, and, its night-scented flowers form a 
large, globular, lemon-coloured head, from which the white 
clubbed stigmas project. They are compared by the Indian: 
poets to the cheek of a maiden mantling with pleasure at the 
approach of her lover, and are supposed to have tlie power 
of irresistably attracting lovers to one another. This idea 
is expressed in the following couplet of the Saptasatika of 
Hiihi : — Sweet-heart, how I am bewitched by the Kadamba 
blossoms, all the other flowers together have not such a power. 
Verily Kama wields. now-a-days a bow armed with the honey 
balls of the Kadamba.” The flowers are fabled to impregnate 
with ho^j.ey the water which collects in holes in the trunk of 
the tree, Beal,, in his QaUna of Buddhist scriptures from the 
Chinese^ informs us th^t according to . the Dirghagama Sutra, 
to the oast of mount 8ume rises a great king of trees caPed 
Kadamba; in girth seven yoganas, height a hundred yoganas, 
and in spread fifty yoganas. M. S^nSrt {Fssai sur la leg aide 
II.— 22 
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du Buddha) says : — L^arbre de Bouddia sort spontan^ment 
d*tin noyaa de Kadamba d^pos^ dans 1© sol ; en an moment-j 
la terre se fend, une poass© paralt, ©t 1© _g^nt se dresse 
ombrageant une circonf^rance de trois cents coud^es. Les 
fruits qu^il port© troublent l^esprit des adversaires du Buddha 
contr© lesquels les D6vas ddchatnent tontes les furenrs d© la 
temp^t©*’^ (Be Oiibernatisn) The fruit, which is about th© 
size of a small orange, is eaten by the natives and is con- 
sidered to be cooling and a destroyer of phlegm and impuri- 
ties of the blood. The hark is considered to be tonic and 
febrifuge, and its fresh juice is applied to the heads of infants 
when the fontanelle sinks ; at the same time a small quantity 
mixed with cumin and sugar is given internally. In inflam- 
mation of th© eyes the bark-juice with equal quantities of 
lime-juice, opium and aluru is applied round th© orbit. 

Description. — The bark taken from the larger branches 
occurs in thick fiat pieces, th© external surface is grey and 
studded irregularly with small, prominent corky lenticels ; it 
shows numerous and extensive light brown scars caused by th© 
separation of portions of bark due to the development of corky 
layers in its substance. Th© inner surface and substanc© of 
th© bark is red and fibrous. Taste bitter and astringent. 

Chemical composition , — The bark gave 9*8 per cent, of ash 
and 18 per cent, of alcoholic extract. Th© former contained 
calcium carbonate from th© reduction of th© oxalate present in 
the bark, and th© latter contained an astringent principle. 
The extract soluble in water wasTed in colour, and gave a gireen 
precipitate with ferric chloride, a bulky flesh-coloured precipi- 
tate with gelatine, and a brick-red deposit with iodine solution. 
Treated with caustic alkali, a yellowish brown liquor was 
obtained, which gradually assumed a deep red and gave oft the 
odour of cinchona bark solutions when treated under the same 
conditions. Boiled with dilute sulphuric acid for one hour a 
red deposit occurred in the decoction. The extract insoluble in 
water was for the most part soluble in diluted with a 

rich red colour and a slight blue fluorescence. The solntion 
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precipitated with an acidj and the red magma separated and 
treated with lime water, afforded to the solvent no principle iu^ 
soluble when acidified. The astringencj of the bark is due to 
an acid similer to cinchotannic acid, and the drug contains a 
ready formed oxidation product of the nature of cinchona red. 
No alkaloidal principle is present. 

ADINA CORDIFOLIA, Hook. /. 

Fig, — Brand. For, FL, t. 33 ; Eoxb. Cor. FI. I., t. ^3. 

Hab, — Throughout the hilly parts of India. The bark. 

Vernacular — Haldu^ Hardu, Karam {Find.), Bangka, Keli- 
kadam {Beng.), Manja-kadambe {Tam.), Paspu-kadambe, Du- 
dagu {Tel.), Hedde, Yettega (Can.), Hedu (Mar.). 

History, Uses, &C. — This tree is regarded by the 
Hindus as a species of Kadamba, and is the Dhara-kadamba 
or Kalambaka of Sanskrit writers. It is well known in all parts 
of India for its bitter medicinal bark, and valuable yellow 
wood, which is used for many industrial purposes. The bark 
is a popular febrifuge amongst the agricultural classes, and 
ground into a paste with water it is much used as a local appli- 
cation to the sores and galls to which draught cattle are 
subject. It is considered to be antiseptic and to prevent the 
generation of worms in .sores. 

Description . — The bark occurs in thick curved pieces, 
externally light grey or dirty white, darkly shaded from the 
growth of a small Hepatica on its surface. Its inner surface 
and substance is reddish-brown and fibrous. Taste bitter and 
astringent. 

Chemical comjposition.^The bark contains the same con- 
stituents as that of Anthocejphalus Oadamba. The red-coloured 
tincture gave 32 per cent, of dried extract, calculated on the- 
powdered bark. This extract contained an astringent acid 
like cinchotanidc acid, a red oxidized product, a fluorescent 
bitter principle, but no alkaloid. Starch and calcium oxalate 
were present in the inner layers of the bark, and calcium 
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carbonate constituted tbe greater portion of the 10-4 per cent, 
of asb obtained on combtistion. 

UNCARIA GAMBIER, 

Fig . — JSunter in Tracis. Linn^ Soc, ias,, 218, i, 2? ; Eorth, 
Yerh. Nat. Qesch, Bot.^ t* 84; Benth and Trim.y 139. The 
extract, Gambler, Pale Cateobu (Eng.), Gambir cnbique (Pr.). 

Hab. — Malacca, Penang, Singapore. Tbe extract of tha 
leaves, and young shoots. 

Ver 7 iacular. — Cbini-Katba or Katb, &c. -(Ind.) In tbe In- 
dian languages it bears tbo same name as Acacia Oatecbu, with 
tbe addition of the adjective Chinese. 

History, Uses, &C. — We meet with no account of this 
substance in Hindu or Mahometan works on Materia Medica. 
Anslie mentions tbe drug, but be appears to have been very 
imperfectly acquainted' with it, as in bis first volume he des- 
cribes the different kinds of catechu found in Southern India 
without noticing Gambier. (Materia Indica, II., p. 105.) 
Pllickiger and Hanbury in their Pharmaeographia remark 
that: — If we may credit Rumphius, it would seem that the 
important manufacture of Gambier had no existence at the 
commencement of the last century. As to ^ Gutta Gambier,' 
his statements are soarcely in accord with those of more recent 
writers. We may, however, remark that that name is very like 
the Tamil Katta Kambu, signifying catechu, which drug is 
sometimes made into little round cakes, and was. certainly a 
large export from India to Malacca and China as early as Ijhe 
16th century- That Gambier was unknown to Europeans long 
after the tina© of Rumphius, is evideht from other facts. 
Stevens, a merchant of Bombay, in his Compleat Guide to the 
Ecf^sterii Lidiof Trade, published in 1766, quotes the prices 
of goods at Malacca, but makes no allusion to Gambier. Nor 
is there any reference to it in vSavary*s Dictionnaire de Oow- 
merce (Edn. of 1-750), in which Malacca is mentioned as the 
great entrepSt of the trade of India with that of China and 
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Japan, The firgt account of Gambler known to ua, was com- 
municated to the Batavian Society of Arts and Sciences in 
1780, by* a Dutch trader named Oouperus, This person nar- 
rates how the plant was introduced into Malacca from Pontjan 
in 1758, and how Gambier is made from its leaves ; and names 
several sorts of the drug and their pripes. In 1807 a descrip- 
tion of ‘ the drug called Gntta Gambier,^ and of the tree from 
which it is made, was presented to the Linnean Society of 
London by William Hunter.” A good description of the 
manufacture of Gambier will be found in the Pharmacographia. 
The process consists in boiling the leaves and young shoots 
and evaporating the liquor until it crystallizes. 

Desciiption. — Gambier is an earthy-looking substance 
of light brown hue, consisting of cubes about an inch each 
side, more or less agglutinated, or it is in. the form of entirely 
compact masses. The cubes are externally dark reddish brown 
and compact, internally of a pale cinnamon hue,, dry, porous, 
friable, devoid of odour, but with a bitterish astringent taste, 
becoming subsequently sweetish. ^ 

Under the microscope the cubes of Gambier are seen to con- 
sist of very small acioular crystals. {Pharmacographia.) Gam- 
bier is also imported into India in the form of small lozenges. 

Chemical composition. — In chemical composition Gambier 
agrees with Kutch. {See Acacia Catechu.) Gambier from 
Singapore has lately been ‘exported in a damp condition 
causing great inconvenience in the trade. Mr, W. N. Evans 
h^s analysed some authentic field and trade samples with the 


following results : — 






Gambler 

Trade 



from field. 

Oambier. 

Tannin 


11-48 

14-68 

Organic matter . . 


8011 

42-26 

Water 


53-30 

31-89 

Ash 


4-46 

6-34 

Loss 


0-56 

4-88 



100-00 

leo-oo 
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A substance named Than, used to adulterate kutcb in 
Burma, was investigated by Dr. Romanis in 1888. Tban is 
a red-coloured gum or mixture of gams, insoluble in spirit, and 
having no action on polarized light. Under some circumstances 
it ferments and evolves gases. It contains no leather forming 
property, but is thrown down by gelatine and alum ; if, however, 
this precipitate is boiled in water, the than is dissolved, 
(Ohem. Examiner's 'Report, 1888.) 

Uommerce.—'Gambier is imported into India- from Singa- 
pore in large baskets. The exports of Kutcli and Oambier 
from India are more than 300,000 cwts. annually. 

Value, Rs. 4 to Rs. 6 per Surat maund of 37^ lbs. 

CINCHONA SUCCIRUBRA, Pavoyi. 

Fig. : — S^owarPs Illustrations, Neuva Q/uinologia. p>, 7. Red 
bark, 

Hab. — Slopes of Chimborazo, S. America. Cultivated 
in Southern India, Sikkim and Ceylon. 

CINCHONA OFFICINALIS, Hooker, 

Fig. — JBot. Mag, 6364. The Loxa, Crown, Condaminea 
or pale bark of commerce. 

Hab . — Ecuador and Peru. Cultivated on the Nilgiri 
Hills. 

C. CALISAYA {Wedd.) and var. LEDGERIANA, 

Fig. — Howard^ 8 Quinology, pp, 4, 6, 6. The Galisaya, 
Ledger, or yellow bark of commerce. 

Hab, — Bolivia and Southern Peru. Cultivated in Sikkim 
and Southern India. 

History, Uses, &C, — Cinchona bark was introduced 
into Europe in the 1 7th century, when it was brought over 
by Jesuit missionaries from America. The Countess of Chin- 
chon, the wife of a Viceroy of the Spanish colony of Peru, 
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had been cured of an attack of fever by its use, beuce the 
early names of the medicine were Peruvian or Jesuit* s harh 
and Countesses powder. The trees yielding this bark were 
not discovered until a century later, when La Condamine and 
Jussieu, members of a French exploring party, obtained some 
plants. Linnaeus established the botanical g^nus 'Cinchona 
in 1 742. Peruvian bark was acknowledged as a most valuable 
medicine soon after its introduction into JBnrope, and the 
consumption rapidly increased, but no care was spent Over 
the preservation of the natural forests in South America, It 
would appear that the Jesuits in Peru about 1650 began 
to distribute -the bark to those of their fraternity stationed in 
other parts of the world, as was their usual practice upon 
the discovery of any new article of economic value. In this 
manner it probably reached India noc long after its discovery 
in America. 

After its admission in 1677 to the LioodonPharmacopceia, 
it was necessarily sent out to the physicians of the English 
East India Company. Its use must have spread rapidly, as in 
1770 we find a description of it under the BnglisTi namo of 
bark in the Makhzan-el-Adwiya of Mir' Muhammad 

Husain, showing that it was already well known to the native 
physicians. He describes it as a bark resembling Cassia bark 
but of a darker colour, and remarks that its medicinal proper- 
ties are said to have been discovered in Peru. by a sect of Chris- 
tians called Jesuits, who first brought it to Europe, and for 
this reason it bears the name of Jesuit’s bark. It is also 
called Kina Kina. He correctly describes its use as an anti- 
periodic, and pronounces it to be hot and dry in the second 
degree. Quinine appears to have been first used in India in 
1826; the records of the Government Medical Store Department 
show that the Government of Bombay purchased for trial in 
that year a small quantity of the new medicine at the rate of 
£28-10-8 per lb. from Mr. Sprague, a chemist and druggist, 
who had recently opened a shop in Bombay. 

The demands for Cinchona and Quinine from India soon 
became so large that Dr. Boyle, botanist to the Jndian 
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A substance named Than, used to adulterate kutcb in 
Burma, was investigated by Dr. Romanis in 1888. Tban is 
a red-coloured gum or mixture of gums, insoluble in spirit, and 
having no action on polarized light. Under some circumstances 
it ferments and evolves gases. It contains no leather forming 
property, but is thrown down by gelatine and alum ; if, however, 
this precipitate is boiled in water, the than is dissolved. 
(Ohem, Examiner^ s Repo^'t, 1888.) 

Commerce , — Gambler is imported into India from Singa* 
pore in large baskets. The exports of Kutch and Gambier 
from India are more than 300,000 cwts. annually. 

Value, Rs. 4 to Rs. 6 per Surat maund of 37^ lbs. 

CINCHONA SUCCIRUBRA, Pavon. 

Fig. r^E^owarPs Illustrations 3 Neuva Qidnologia, p, 7. Red 
bark. 

Hab.— -Slopes of Chimborazo, S. America. Cultivated 
in Southern India, Sikkim and Ceylon. 

CINCHONA OFFICINALIS, Hooker. 

Fig.— Ro^. Mag. 5364. The Loxa, Crown, Condaminea 
or pale bark of commerce. 

Hab. — Ecuador and Peru. Cultivated on the Nilgiri 
Hills. 

C. CALISAYA (JVedd.) andvar. LEDGERIANA. 

Fig. — Howard^ 8 Quinology^ pp. 4, 5, 6. The Calisaya, 
Ledger, or yellow bark of commerce. 

Hab , — Bolivia and Southern Peru. Cultivated in Sikkim 
and Southern India. 

History, Uses, &C. — Cinchona bark was introduced 
into Europe in the 1 7th century, when it was brought over 
by Jesuit missionaries from America. The Countess of Chin- 
chon, the wife of a Viceroy of the Spanish colony of Peru, 
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had been cured of an attack of fever by its nse, bence the 
early names of the medicine were Peruvian or Jesmfs harh 
and Countesses powder. The trees yielding this bark were 
not discovered until a century later, when Lta Condamine and 
J ussieu, members of a French exploring party, obtained some 
plants. Linnaeus established the botanical genus 'Cinchona 
in 1 742. Peruvian bark was acknowledged as a most valuable 
medicine soon after its introduction into JEnrope, and the 
consumption rapidly increased, but no care was spent Over 
the preservation of the natural forests in South America. It 
would appear that the Jesuits in Peru about 1650 began 
to distribute 4;he bark to those of their fraternity stationed in 
other parts of the world, as was their usual practice upon 
the discovery of any new article of economic value. In this 
manner it probably reached India noc long after its discovery 
in America. 

After its admission in 1677 to the London PAarmacopce^a, 
it was necessarily sent out to the physicians of the English 
East India Company. Its use must have spread rapidly, as in 
1770 we find a description of it under the Engli^ name of 
bark in the MaWizan-el-Adwiya of Mir' Muhammad 

Husain, showing that it was already well known to the native 
physicians. He describes it as a bark resembling Cassia bark 
but of a darker colour, and remarks that its medicinal proper- 
ties are said to have been discovered in Peru. by a sect of Chris- 
tians called Jesuits, who first brought it to Europe, and for 
this reason it bears the name of Jesuit^s bark. It is also 
called Kina Kdna. He correctly describes its use as an anti- 
periodic, and pronounces it to be hot and dry in the second 
degree. Quinine appears to have been first used in India in 
1826; the records of the Government Medical Store Department 
show that the Government of Bombay purchased for trial in 
that year a small quantity of the new medicine at the rate of 
£28-10-8 per lb. from Mr, Sprague, a chemist and druggist, 
who had recently opened a shop, in Bombay. 

The demands for Cinchona and Quinine from India soon 
became so large that Dr. Boyle, botanist to the Jndian 
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Government, fearing that th^ supply might cease, or be obtain- 
able at a price beyond the^reach of the community, recom- 
mended to Government in 1839, and. again in 1852, that the 
cultivation of Cinchona should be tried in the country. No 
steps were taken in the matter until Mr. 0. R. -Markham in 
1860 was selected to organize an expedition to the forests of 
the Andes for the purpose of collecting seeds and plants. Mr. 
Markham, accompanied by Mr. Weir, a practical gardener, 
undertook to collect seeds of the Oalisaya or yellow bark tree 
in the forests of Bolivia and Southern Peru. Mr. Pritchett 
was to explore the Grey bark region of Huanuco and Huma- 
lies in Central Peru, and Messrs. Spruce and R. Cross were to 
collect the seeds of the Red bark trees in the mountains 
of Ecuador. Mr. Markham succeeded in collecting several 
hundred plants of Oalisaya, but these were lost owing to the 
treatment they received en route to India. The other collec- 
tors were successful in their undertakings, not however with- 
out some hardships and disappointments, and the first seed of 
the Grey baiks arrived in India in January 1861, and those 
of the Red barks a few months later. Mr. Cross was subse- 
quently commissioned to procure seeds of the O. o-fficinalis in 
the torests near I(Oxa, and this commission he executed with so 
much success that the seeds were brought to India in 1862. 
The^ seeds and young plants on their arrival were committed 
liO the care of Mr. W. G. Mclvor, Superintendent of the 
Botanic Gardens, Ootacamund, and it was to -his patience and 
skill that the cultivation of Cinchona in India became an 
aohonaplish'ed fact. Cinchona cultivation was introduced about 
the same time in the ^ngal Presidency under the direction 
of Br. T. Anderson. The fiimt seeds sent to the Sikkim 
Plantations were from Kew ; these were soon followed by plants 
g£ Eahndiana, Oalisaya and Lanoifolia from Jav&, and some 
Succiroabras from Ootacamund. The Cinchona was introduced 
in Ceylon in 1861 by Dr. Thwaites, and was subsequently 
taken tip with much vigour by the planters of that island. 
Iflantations were opened up afterwards in Wynaad, Mysore, 
Goorg, Travancore and Tinnevelly entirely as private specula- 
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tions. For further information the reader is referred tp 

Peruvian Barh,^*^ by C. H. Markham; “Cinchona Barhs 
Pliarmaeo^nostic-aUy considered,^* by F. A. Fliickiger ; Blue 
Books, Copy of Correspondence relating to the Introduction of 
the Cinchona Plant into India, with Maps* 1852 tp 1875, 
5 volumes ; The Annual Meporis on the Government Cinchona 
Plantations^ Bengal and Madras, up to 1889. 

Small doses of cinchona preparations and quinine aug- 
ment the force of the hearths constriction, increase the 
appetite, and act as a general tonic, but if too frequently- 
repeated, the contractile power of the heart is diminished, 
although the rate of its movements progressively increases ; 
the latter effect is also produced by large single doses. 
Poisonous doses annihilate the hearths contractility, producing 
rapid death ; yet if the operation is not promptly fatal, the 
respiratory movements cease beforfe those of the heaii;. Theo- 
retically, in nxoderate doses, quinine stimulates the trophic 
centres, and quiokeqs tissue change, but in large doses it has 
the opposite effect. The reduction of the pulse rate aud force 
by quinine is attended by a reduction iu temperature. Obser- 
vations of _ the effect of quinine upon the blood corpuscles 
have led to no very satisfactory conclusions. When 5 or 6 
grains of sulphate of quinine are taken by an adult man at a 
single dose, or two or three times that quantity in the course of 
1 2 hours, there is apt to be some heaviness and confusion of 
thought, headache, bu 2 izing in the ears, vertigo, and unsteadi- 
ness of gait. Larger doses occasion, in addition,, a sense of 
fulness, tension, and pulsation in the head ; the face becomes 
suffused and animated ; the eyes are bright ; epistaxis some- 
times occurs j the patieiib is .restless and agitated, and com- 
plains of muscular twitching ' in the limbs. After several 
hours these phenomena are followed by some degree of exhaus- 
tion and a chsposition to sleep, with slight torpor and mus- 
cular debility. If as much as 30 grains are given daily for 
several days, in divided doses, there may be observed groat 
depression, apathy, somnolence, unsteadiness of gait, impaired 
vsighb and hearing, and dilatation of the pupils; tho general 
II.— 23 
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sensibility is obtuse and the limbs tremulous. If, finally, the 
dose bas been excessive, complete loss of consciousness may 
occur, tbe sigbt and hearing fail, the skin loses its sensibility, 
and the limbs their power of mptionu 

The usual and most probable interpretation of these pheno- 
mena is that quinine in moderate doses primarily stimmates 
the nervous centres and hacreases the amount of blood circulat- 
ing in them ; that in excessive doses it diminishes the supply 
of blood to the same parts ; and that this diminution results 
mainly from the depressed power of the heart. The most 
important fact in support of this view is that the giddiness, 
confusion of sight, and faintness caused by quinine subside 
as soon as the patient lies down. 

On the respiratory orgaxis the primary action of quinine is 
stimulant, slightly increasing the xate of breathing. Poison- 
ous doses occasion dyspnoea and noisy respiration, which is 
also jerking, interrupted, retarded, and finally arrested, death 
taking place with symptoms of asphyxia. In some cases the 
sputa have been bloody. Doubtless the latter phenomena are 
due to a paralyzing influence exerted by quinine upon the 
respiratory nervous centres, coupled with an analogous action 
of tbe drug upon the cardiac nerves and ganglia. According 
to certain experiments upon rabbits (Strassburg) , quinine 
does not diminish the exhalation of carbonic acid, even while 
it lowers the temperature. 

On the digestive organs small doses of quinine, as of all 
pure bitters, stimulate the appetite and digestion, but in largo 
and continued doses it irritates the stomach and confines the 
bowels at first, although it may afterward cause diarrhoea. 

The fact that when quinine cures intermittent fever it also 
contracts the spleeti, if that organ is enlarged, is a familiar one. 
It is also known that when quinine is largely administered to 
animals for various experimental purposes the spleen is found 
pale and hard and its capsule wrinkled. These effects occur 
even when all the nervous trunks supplying the Organ are 
divided. Hence, it is concluded that quinine must act upon the 
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infcennal nei'voua system of the spleen. (Binz.) The function of 
the organj it is addedj being* to form the white corpuscles of 
the blood and to prepare yarioits oxidized substances, and 
especially uric acid^ for excretion, and quinine having the 
power of restraining both of these operations, necessarily the 
organ appropriated to them must contract in proportion to 
the restriction of its functions. 

Quinine, being excreted with the urine to the extent of at 
least one- half, sometimes occasions irritation of the urinary 
passages, causing in different cases micturition, retention of 
urine, and even haamaturia. {8till6 and Mais&h.) 

But the most important property of quinine is its destructive 
action ^upon the low animal organisms (hgemafcozoa) , whose 
presence in the blood has been shown by Laveran {Archives de 
Medecine Experiment ale, 1., p. 789 >ii., p. 1,) to be the exciting 
cause of malarial fevers. Previous to Laveran^s great discovery, 
the power possessed by the cinchona alkaloids of preventing as 
well as curing these fevers had long been a well recognised 
fact, and it was known that a person under the influence of a 
dose of quinine (2 to 5 grains given once or twice a day) might 
be exposed to malarial contagion without danger. The anti- 
septic properties of quinine had also been sufficiently estab^ 
lished, a dilute solution having been found to preserve fluids 
containing animal matter from putrefaction for a length of time, 
although it had not the same destructive action upon the lower 
forms of algaa as it had upon the lower forma of animal life. 
Laveran^s observations, which have now been amply confirmed, 
show that the haematozoa of malaria are present in the blood 
in tbe greatest number immediately before the febrile paroxysm, 
which is an effort of nature for their destruction, and. that the 
administration of the cinchona alkaloids, and more especially of 
quinine, has a marked effect in reducing the number of these 
parasites, and ‘inasmuch as they remove the cause of the irri- 
tation, they also prevent the recurrence of the febrile pamxysms. 
(Op.cit^ 1889 — 90; Laveran, Traiie des fi^vres palmires, 

1884.) 
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Quinine lias no power to orig-inate uterine contractions in the 
pregnant female, but when once parturition has commenced j 
the flagging pains ai’e greatly stimulated and increased by a 
dose of ten grains of the drug, and when abortion is threatened 
through malarial influence, no hesitation should be felt in using 
it. Quinine should always be given in some easily soluble 
form, as any salt of the alkaloid which escapes absorption in 
he stomach must be precipitated by the alkaline juices of the 
bowels, and be absorbed very slowly or not at all. Dr. G. 
Kerner has found it in the faeces partly in an amorphous form 
and partly as a crystalline bitter fluorescent substance, named 
dihydroxyl quinine ; tb© alkaloid has also been found in the 
tears, sweat, milk, mine and saliva. 

In malarial fevers quinine should be administered in such a 
way that the last dose should bo ingested about 2 hours before 
the expected return of the paroxysm, and the first dose 4 or 6 
hours previous to the last. When there is sufficient time, its 
influence is almost always very sensibly aided by the exhibi- 
tion, 12 or mare hours before, of a mercurial or other purge. 
In typhus and typhoid fever, scarlatina, sever© erysipelas, 
rheumatic hyperexia, &c., after the us© of the cold bath, 20 
grains are often very efficacious in preventing a rapid return 
of the excessive fever. (Z7. 8, Diapensafory, lb89.) 

lu the year 1866, the Madras Government appoiuted’a Medi- 
cal Commission to test the respective effiacy in the treatment of 
fever of quinine, quinidine, cinchonine and ciuchonidino. 
From the Report it appears that the number of cases of 
paroxysmal malarious fevers treated was 2,472, — namely, 846 
with quinine, 664 with quinidine, 559 with cinchonine and 
403 with einchonidine. Of these 2,472 cases, 2,445 w©i*e cured 
and 27 failed. The difference in remedial value of the four 
alkaloids as deduced from these experiments may be thus 


stated : — 

Quinidine — ratio of failure per 1000 6 

Quinine „ ,, „ 7 

Ginchomdjtae „ 10 

Cinchonine „ ,, , 23 
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In 1880 a further report was made on some trials of cin* 
chona febrifuge in quotidian, tertian, quartan and febricula. Out 
of 5,081 cases, 92*2 per cent- were cured. The administration of 
febribuge is often attended with nausea, which was supposed 
to he due to the amorphous alkaloid present, which is more 
readily absorbed in the system than the crystalline alkaloids. 
Purified amorphous alkaloid in small doses of two grains is 
very active, and has been found in Holland and in Madras to 
have distinct antfperiodic prop^ties, 

Tlie Cinchona Plantations 4 ind Savvesting the BarJc * — There 
are three Govepnmettt t3mchona estates on the Nilgiris^ 
situated at Ootacamund, Naduvatam, and Pykara. Each estate 
consists of one or more .plantations Nadu vatam comprises 
Denison, Kilgraston and Napier ; Pykai'a is composed of 
Hooker and Wood; and Dodabetta represents the whole of 
the minor plantations known under that name. The site 
occupied by Dodabetta is the ravine behind the “Botanic Gar- 
dens, situated at an elevation of from 6,500 to 8,O00 feet above 
sea-level, and with a tnean temperature in the shade of 60*^ 
and a maximum of 70®« During the -months of December, 
January and February the frosts are often severe, and con- 
siderable damage is done to the trees lying in the lower parts 
of the estate. This estate is named after the mountain, about 
two miles off, called Dodabetta, from Dodda (great) and Betta 
(hill), which is 8,642 feet above the- sea, consequently the 
highest point on the Nilgiris, and one of the highest in 
Southern India. The Naduvatam estate is situated about 22 
miles from Ootacamund, at the top of the Gudalur ghaut, and 
on the verge 6f the steep descent to the Wynaad ylateau. The 
elevation varies from 5,000 to 6,000 feet, with .a mean tem- 
perature .of 60° in the shade, and maximum of 80° and a 
minimum of 54°, and an average rainfall of 105 -inches. The 
trees grown here are Succirubras and hybrids, and several 
experimental plots of Calisayas, Oartbagena, Santa P^ and 
Kemijias. The Pykara estates are made up of Hooker and 
Wood plantations separated by the Pykara river. The elevation 
Tanges from. 6,*000 to 6,200, It is estimated that the area 
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covered by all these estates is 1,779 acres, the greater por- 
tiou of which is under cultivation. The total number of trees 
in 1889 were reckoned at 1,709,656, and included the follow- 
ing varieties: — 

Officinalis 981,919' 

Hybrids 655,856 

Succiry.bras 70,693' 

Calisayas 278 

Other kinds 915 

^1,709,656 

In 1879, ten years previously, the number 0 ‘f plants on the 
estates was computed at 569,031, and was composed of the 


following : — 

Officinalis 305,432 

'SuGcirubras 260,837 

Grey 1,874 

_ Calisayas 55-2 

Other species 336 


569,031 

The Cinchona officinalis, yielding the Crown bark of com- 
merce, is the chief species cultivated on the Nilgiris, and is one 
of the most desirable kinds for the manufactui'e of quinine- 
Oalisaya hark is the best quinine yielder of all the cin- 
chonas, but unfortunately will not grow on the elevated sites of 
the Government plantations. Cinchona succiruhra affords a 
bark, official in the British Pharmacopceia, and which obtains 
but little favour now in commerce. The statistics of 1879 
compared with 1889 show how the red and grey bark plants 
have given way in the plantations to species of much greater 
value, such a» the officinalis and the officinalis hybrid. 

The outturn of bark from these estates is calculated at 
100,000 pounds per annum, the whole of which has until 
recently been sold in London, or by public auction in the 
country, but within the last two years the manufacture of 
sulphate of quinine and other alkaloids has commenced, and 
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to such an extent as to consume all the hark likely to be 
produced on these plantations in the future. 

Besides those of Government, there are several private 
estates on the Nilgiris, among which' might be jnentioned 
Ossington, Devashola, Liddellsdale, and other estates at 
Coonoor and Kotagiri. Cinchona is largely planted in Wynaad, 
where an estimate of 6,000,000 plants has been reported. 
The species mostly cultivated are Cinchona Ledgeriana and 
C, succiruhra, and a hybrid between these two kinds, which 
gives a vei'y valuable bark containing as much as 8 .per cent, 
of sulphate of quinine. Travancore afforded suitable sites for 
cinchona, and extensive tracts were planted up with Red and 
Crown bark varieties in the Peermaad hills and mountain 
districts about Devakolam, but the small remuneration accru- 
ing to the planter has caused cinchona to be neglected, and 
tea, as a more promising plant, is being reared in its stead. 

The Darjeeling plantations of the Bengal Government are 
situated some 1 7 miles from the station of that name in the 
valley of the Ryang, and at Sittong in the valley of the Teesta, 
British Sikkim. They were commenced in the year 1862 at 
Run ghee, and the head-quarter buildings and- factories are at 
Mongpoo. Some land has been opened out at Runjung in 
Britislx Bhutan, but the plants have not shown so much promise 
as those at Sikkim, on account of the heavy rainfall in that 
district. The Sikkim plantations are at an elevation of from 
1,400 to 5,000 feet, and occupy a tract of about 20,000 acres, 
only a part of which is cultivated. The Ledger cinchonas are 
here reared to a very large extent. Succiruhra and its hybrid 
also growWell„ and the Morada and Verde types of Calisaya have 
within yeats bepn put out with very encouraging 

results. Ledgers thrive best at this latitude between 2,000 
to 3,500 feet, while the Moradas and Verdes prefer a some- 
what lower elevation. It has been noticed that Ledgers like a 
sunny aspect and Succirabras a norjjherly or S^baded one. The 
plan^tions never- reach an old age, for when^ the trees are 6 
or 8 years pld, they are cut down and uprooted, and the whole 
of the bark is- Scraped off. The plot of land is then left for a 
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few years, after whieli it will be ready for planting up again. 
These planfcatiom, therefoi’e, possess almost anhmited tracts of 
the noiiifeat isoil in which to extend the cultivation. The bark 
harvested in Sikkim differs from that of the Nilgins in being 
all of one kind — namely, natural, and it is estimated that as 
mndh as S00,000 pounds cian be harvested each year. In 1862 
there were 81 1 plants In 1875 there were 2,000 acres planted 
up with 3,000,000 trees from 4 to 30 feet high. At the end 
of the financial year 1882, there were 4,731,608 plants of the 


following kinds i — 

®ucciTOb**8 '8,878,285 

Calisay^aa 566,695 

Hybrids 293,628 


4 , 731,608 

At this time the Barjeelmg plantations were using the Sue- 
cirubra bark for the tnaanfiM^MM» ’of febrifuge. Recently a 
method has been discovered for :ni!aking of quinine, 

hence the plantations have been adapted for tka production of 
a larger yield of richer bark, and the statistics of" the number 
of trees in 1889 sheiy how fchis object has been attained • — 

Sucoirubrae .. 1,882,000 

Oalisayas.,# • ** . ^ lr^768,060 

Hybrids 14^,170 

Other ftpemes 16,001 

4,810,231 

The number ofHnccirubras hagi»en redat^ by one-half, the 
Calisayaa have been trebled, and hybrids quadrupled, and 
in this manner the aikaloid-yieldiiig plants are being gi^adually 
replaced by those affordii^ pure quinine. 

The area of private plantations is — 


Bengal 1,355 

Madras 6,441r „ 


C oorg and Mysore - 2*000 „ 

There are four methods of collecting or harvesting the bai^k 
1, By taking it m longitudinal stripn. from the Btandiag 
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and leaving tlie bark to renew over tlie exposed wood ; 2^ by 
scraping and shaving off the bark ; 3, by coppicing ; and 4, by 
uprooting. The first is that most in use in, and peculiar to the 
Nilgiris, having been discovered by Mr. Molvor. The trees 
are barked preferably in the rainy season, when the bark lifts,” 
or is more easily removed from the wood. The coolie inserts 
the point of a knife in the tree as far as he can reach and draws 
it down, making an incision in the bark straight to the ground; 
he then makes another cut parallel to the first, about an inch 
and a half apart, and loosening the bark with the back part of 
the knife, the strip or ribbon is taken off. If the operation is 
performed carefully, and the cambium cells are not broken, a 
new .layer of bark will be formed in the place of that which is 
taken away. Other strips are taken at intervals around the 
stem, and the tree is then covered by moss, grass or leaves of 
Fhormium tenant, and bound on by coir string or fibre. The 
stem is covered after the operation of stripping in order to 
foster the growth of the new bark' (renewed bark) from the 
cambium, and to thicken the untouched layers of natural bark, 
which are now termed massed bark. The moss which was first 
used to cover the partly decorticated stem is not now used on 
account of its scarcity, and grass, straw, leaves, tin and news- 
papers have been found to answer the purpose. After about 
two years, the trees are again visited, and if recuperation has 
gone On satisfactorily, the mossed bark is harvested in strips, 
leaving the renewed bark bo thicken, .and to allow a further 
supply ^of renewed bark to tate the place of the mossed. The 
renewed bark is always of greater value than the mossed and 
the mossed than the natural, so long as the trees are under 20 
years old, for it has been found that after that time the bark 
ceases to thicken, and the alkaloids remain stationary or even 
decrease. The bark being collected in web weather artificial 
heat ba^ to be used in drying it. Both at Kaduvatam and 
Dodabetta there are abandoned jails where the bark is dried ; 
fires are lighted beneath, and flues conduct the heat through 
the building where the bark is laid on a series of shelves. Sun 
heat is used at lower elevations, where other kinds of Cinchona 
11.-24 
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are grown, and where the expense of artificial heat could hot 
be met. The shaving process was first practised in Java, and 
consists in shaving off the superficial layers of bark from the 
whole surface of the stem, taking care that no point of the 
wood is laid bare. Coppicing Cinchona is to cut the tree down 
to a foot above ground, and to allow one or more shoots to 
spring up from the stool. Uprooting is adopted in the Bengal 
plantations, where the trees are uprooted and the whole of the 
bark is collected from the root, trunk and branches. 

Description. — Cinchona bark is usually exported iu 
packages, which are subjected to hydraulic pressure and arrive 
in the market more or less in a comminuted condition. Crown 
bark occurs in single quills with a blackish surface, often covered 
with various lichens (JJsnea, it breaks with a fibrous frac^ 
ture/ and the powder of the bark is light btown, Succirubra 
bark is rough and warty' on the outer surface, with fewer 
cryptogam ic plants, and thicker than other kinds. It has a 
fibrous and splintery fracture, a reddish inner surface, and 
yields a reddish brown powder. Ledger bark is generally 
uncoated yellowish brown or whitish with black markings; the 
epiphloeum often falls off in flakes ; the inner substance of the 
bark is yellowish brown, which is the colour of i/he powder. 
Root bark from all kinds of Cinchona is in the form of short 
recurved or twisted pieces, thicker and lighter in colour than 
the stem bark. Shavings consist of the outer or cellular por- 
Inon of the bark, and are consequently thin and brittle, and are 
easily crushed in packing. Mossed bark has a dark surface, 
is usually free'from lichen, and occurs in thick, half or single 
quills. Renewed bark is light in colour, easily fractured on 
account of the absence of much liber, and is known by the 
peculiar uniform smoothness of its external surface. The cha-* 
racters of Cinchona bark can best be studied in carefully 
pared and exported samples of what is known in the market as 

Druggist^s bark.'^ The character of the drug supplied to the 
manufacturers is of less importance than a knowledge of the 
amount of quinine it contains which is determined solely by 
ohomical analysis. Indian Cinchona bark has never bnen 
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known to be adulterated with any of ‘the bitter indigenous 
drugs of the country. 

Cliemicai composition , — The constituents of Cinchona bark of 
most importance are the bitter alkaloids or bases, to the first 
in the following list of these principles, the value of the drug 
almost exclusively depends. 

Quinine^ is a light-coloured, apaorphous, brittle 

substance in an anhydrous state, but may be obtained in ,a 
crystalline condition with 8 H®0. It is soluble in ether, 
alcohol, chloroform, and very slightly in water. Aqueous solu- 
tions of the salts made with the oxygenated acids possess a blue 
fluorescence, and when treated with chlorine water and am- 
monia, a beautiful green solution is produced, known as the 
thalleioquin test. The solutions deviate the plane of polariza- 
tion to the left. The quinine salt mostly used in medicine is 
the sulphate H2S0%7H20, the theoretical 

centesimal composition of which is — 


Quinine 74*31 

Sulphuric acid 11*23 

Water of crystallization 14*46 


Cinchonidiney forms colourless anhydrous 

crystals. The sulphate is more soluble in water than quinine, 
and the tartrate is very insoluble. The solutions show the 
same optical behaviour as quinine but to a less extent. 

Quinidine possesses the same formula as quinine, and the 
solutions of its salts are fluorescent and afford the thalleioqniu 
reaction-; it differs, however, in deviating the plane of polariza- 
tion to the right. It is separated from the other alkaloids as 
an insoluble hydriodate. 

Cinchonine is not very soluble in ether and alcohol. The 
formula is the same as that of cinchonidine, but has exactly 
the opposite action upon polarized light. 

Amorphous alkaloids, called also Quinoidine or Chinioidin, 
occur in all Cinchona barks and leaves. It is the name given 
to the preparation obtained in quinine factories, and in analysis 
by precipitating the mother liquors with alkali. It is a dark 
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brown brittle mass softening below 100° and alkaline in 
reaction. 

Quinamine, an nnimportant alkaloid^ was discovered in 3872 
by Hesse in Succirubra i^ark cultivated at Darjeeling. Other 
Cinohona bases have been found and described, but as they do 
not occur in Indian grown barks, they need only be mentioned 
by name. Paricine in Buena hexand^'a j Aricine and Ovsconine 
in false Cinchona of undetermined origin. Pitoyine in China 
bioolorata Tecamez ; Paytine in white bark; and Homoquinine 
discovered by D. Howard and others in Cnprea bark from 
Memijia species in 1882. 

The above bases are combined with Kiuic and C in cho- tannic 
acids. Kinic acid, occurs in monoclinic prisms solu- 

ble in water and alcohol, but hardly in ether. The solutions 
are levorotatory. By heating it with peroxide of manganese 
and sulphuric acid, yellow crystals of quinoue (C^H'^0*) are 
produced. 

Cincho-tannic acid, the astringent principle of the Cin- 
chonas, is soluble in water and spirit, and is precipitated by 
acids, acetate of lead and gelatine. It strikes a green colour 
with ferric chloride, and affords pyroeatecbin by destructive dis- 
tillation. Its solution in the presence of an alkali, or by boiling 
with dilute sulphuric acid, decomposes into an oxidized pro- 
duct, Chichona^red, and a sugar. Cinchona-red ocburs naturally 
in red bark as an amorphous substance soluble in alkaline 
solutions and alcohol, but neither in water nor in ether 

Quinovic add crystallizes in scales, which are sparingly soluble 
in cold alcohol, more readily in hot alcohol, but insoluble in 
water, ether, or chloroform. 

Qumovin, an amorphous bitter substance present in nearly 
every part of the plant, is resolvable into qninovic acid and 
mannitan. It is removed from the bark by diluted soda, from 
which it is precipitated with cinchona-red by an acid, from this, 
milk of lime dissolves out quinovin and quinovic acid, which 
are again precipitated by an acid, and separated by chloroform, 
in which the former is very soluble. 
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The wax-like principle of bax’ks has been, designated by Ker- 
nel' cinchocerotin. Hesse has found two substances of this 
nature ; cupreol^ O, melting at 140°Cj and cinchol melt- 

ing at 139° 5 they both crystallize in laminae, but differ in 
optical properties. 

Cultivated barks yield over 8 per cent, of mineral matter ; the 
average of three hundred estimations was 3*42 per cent. Re- 
newed and old natural barks are poor in ash, but scarcely, if 
ever, fall below 2 per cent., while young and branch barks give 
4 per cent, or more. Crown bark is richer in ash than that of the 
red, and the red than that of the yellow. From a complete ana- 
lysis of the ash of Officinalis bark, it appears that lime forms 
one-third and potash one-sixth of the whole, and in that of 
Sucoirubra bark, lime forms one-third and potash one-eighth of 
the whole. A full grown Sucoirubra tree has been analysed 
and found to contain nearly half a pound of pure lime (OaO). 

Effects of Cultivation on the Alkaloids , — The alkaloids first 
appearing in young plants and in leaves and twigs are in 
an amorphous state, but as growth proceeds they become 
crystalline, hence it is probable that the latter are produced 
from the former. In diseased and dead bark and in that 
killed by frost, the alkaloids revert to an amorphous condition, 
and gradually disappear. 

Trees of the same species and height, and gx'owing under 
exactly similar conditions of aspect and soil, are not neces- 
sarily of the same alkaloidal value. They vary in amount of 
total alkaloids, hut the proportion of quinine in the total 
alkaloids remains fairly constant for each species. This pro- 
portion averages 70 to 80 per cent, in Ledgers, 60 to 70 per cent, 
in Officinalis, and 20 per cent, in Succirubras. Hybridization 
between these plants materially affects these proportions 
according to the parents of the hybrid. Succirubra has in- 
fluenced the Officinalis of the Hilgiris and the Ledgers of the 
Wynaad, forming characteristic hybrids, with their alkaloids to 
a very large extent taking up a mean between those of the 
parents. Several analysis of the Officinalis hybrid show that 
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tb© alkaloids contain 41 per cent, of quinine in tlie total 
alkaloids^ and the Ledger hybrid 58 per cent. 

Ledgers and Succirubras do not much increase in alkaloidal 
value after 6 years of age, and therefore should not be barked 
■When young. The Officinalis, being of slo'vv'er growth, does 
not mature or yield the full amount of alkaloid, until the 
trees are at least 7 years old. The faster-growing trees appear 
to begin to degenerate after 15 years, and the Officinalis after 
20 years. 

The north or shaded side of a tree has a richer bark 
than that on the south side — a fact which explains the success 
of the mossing-systom, where the bark is entirely protected 
from the light and heat of the sun^s rays, and a larger yield of 
alkaloids thereby encouraged. The renewal of most barks 
under moss, or a similar covering, has a tendency to increase 
the amount of quinine at the expense of the ciuchonidine, 
except in the case of Oalisaya bark, where there is very little 
cinchouidine naturally existing. In the renewal of grey barks 
{Om mierantha, where no quinine or cinchonidino are 

found in natural bark, ciuchonidine is formed at the expense of 
the cinchonine, which is always present in these barks in large 
quantity. 

A large number of experiments have been made in manur- 
ing Cinchonas, and all the more important trees have been 
operated upon at different ages and during short and long 
periods. In every case the manures have increased the 
amount of alkaloids in the bark, and, as a rule, the increase 
Las been in the most valuable, alkaloid quinine. Manure affects 
tbe bark of young trees more quickly than that of older 
ones ; but, on the other hand^ old trees of twelve years and 
upwards are greatly improved by manure when it is allowed a. 
longer time to work, about two years or more. 

Some analyses of frost-bitten barks show that there is very 
little diminution in alkaloids when compared with natural 
bark analysed before the frost. It was formerly supposed 
that frost-bitfeeu barks were worthless- 
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THe object in tbe Indian plantations bas been to propagate 
those species known by analysis to contain mdcb quinine, or 
if these will not grow, to raise robust trees which will yield 
more quinine by cultivation. Hybrids are on the increase in 
many estates, and by careful selection from these, the value of 
the future cultivation will largely depend. 

The following table gives a list of the most important barks 
grown on the Government plantations at the present timo^ 
with a full analysis of each : — 


< 


Quini- 

dine. 

CinchO' 

nine. 

Amor- 
1 phous 
' Alk»- 
1 loid». 

! 'i 

Total. 

Sulphate 

of 

Quimne. 

0. officinalis, natural 

2*93 

1*40 

•08 

•42 

‘42 

5*25 

3»64 

„ mossed 

3*40 

1-50 

‘20 

•45 

•62 

6-17 

4-57 

„ renewed 

4*21 

•85 

•22 

•66 

•70 

6-68 

5 66 

C. succirabra, branch. 

1*38 

2-28 


1-59 

1*16 

6*41 

1*85 

,, natural 

1*40 

2-25 



1-92 

•68* 

6-25 

1*88 

„ mossed ...... 

' 1*69 

2-03 

... 

1‘68 

•98 

6-38 

2*27 

„ renewed 

1*84 

1*48 


1-26 

•71 

5-28 

2-47 

„ „ shavings. 

2 80 

1-16 


2-06 

1-45 

6 97 

8*09 

0. angnstifolia, natural...... 

i 3*97 

1-32 

•12 

•12 

■87 

6-40 

5*34 

„ mossed 

6*60 

1*41 

•33 

•04 

•97 

8*35 

7*53 

„ renewed 

4 91 

•89 

•38 

•19 

1 14 

7*51 

6-60 

0. hybrid, branch 

1*64 

2-71 


1-17 

•50 

6-02 

2*20 

,, natural 

3*19 

2-87 

... 

•67 

•55 

7*28 

4*29 

mossed 

1-92 

3-18 

... 

•77 

•35 

6-20 

2*58 

,, renewed 

4-40 

2*54 

... 

•51 

1-6S^ 

9*10 

5*92 

C. miorantha, branch 

... 

.«* 

... 

1 60 

•45 > 

2*05 

*♦* 

„ natural 

... 

... 

... 

1-92 

•40 

2-32 

... 

„ renewed 

tr. 

2-45 

... 

1 1-12 

1-02 

4-59 

tr. 

0. pitayensis, natural 

2*34 

-56 

110 

1 93 

•39 

6*32 

3*14 

„ mossed 

3*81 

•95 1 

•63 

1 91 

•37 

7*67 

5-12 

„ renewed ...... 

2-50 

•52 

•78 

2-33 

-55 

6*68 ! 

3*38 

C. Calisaya, natural 

i-31 

2*32 

... 

2*13 

•29 j 

5*95 

1*62 

„ branch 

•59 

-73 ! 


1*9'3 

•48 ! 

3*73 

•79 

0. AnglLca, natural 

•81 

:88 

•29 

1-49 

•44 

3-91 

1-09 

„ branch ... ..... 

tr. 

tr. 

•25 

2*04 

•36 

2*65 

tr. 

0. Javauioa, natural 

... 

... 

1 32 

2-64 

•48 

4*44 

... 

,, branch 


... 

1*43 

1*49 

•45 

3*37 

... 

C. Ledgeriana, natutul 

5*49 

1 *33 

... 

•82 

88 

8*52 

7*38 

„ branch...... 

2*21 

•49 


1-07 

•50 

4*27 

2-97 

0. Hnniboldtiana ............ 

224 

1*55 

ti-. 

-49 

•90 

6*18 

3*01 

0. nitida 

1*42 

2 45 

... 

1-45 

•67 

5*99 

1*91 

O. Pahudiana 

•04 

•10 

*.« 

, -39 

•43 

•96 

•05 

C. Carthagena 

0. Santa Pe ^ 

... 

•40 

... 

1-64 

1-51 

3 * 55 


1*71 

•88 


•60 

*66 

8*80 

2*30 

0. Succirubra, Sikkim 

•66 

1-12 


1-93 

•77 

^4-48 

•88 

fi. „ ......... 

2*92 

•38 

’•‘ii 

•14 

*21 

3*66 

3*93 

0. hybrid u 

2-24 

2 13 

•69 

54 

5*60 

3*01 
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Manufacture of Alkaloids and Quinine, --‘Tlhe authorities in 
charge of the Cinchona plantations have for many years seen 
the desirability of extracting in the country the alkaloids so 
valuable in fevers and in a form that could readily be taken. 

At the suggestion of Dr J. E, de Vrij, the manufacture of a 
light-coloured powderj consisting of the alkaloids of red bark, 
was started in 1874. This powder was called '^quinetum^^ or 
‘‘febrifuge,^’ or, with reference to the locality of its produc- 
tion, Sikkim or Darjeeling febrifuge- Febrifuge is made by 
exhausting the powdered red bark with watisr acidulated with 
hydrochloric acid, precipitating the liquor with caustic soda, 
and drying the crude deposit. This is again dissolved in suffi- 
cient acid, reprecipitated by soda in a pure condition, filtered, 
dried and powdered. It has a tolerably uniform composition 
of Quinine 15*5; Oinchonidiue 29*0; Cinchonine 33*5 ; Amor- 
phous alkaloids 17*0 ; and colouring matter, &c., 6*0 per cent. 

About three years ago, Mr. J. A. Gammie, the resident 
Superintendent, with the co-operation of Mr. C. H. Wood, 
formerly Quinologiat to the Bengal Government, elaborated 
a method of extracting quinine from yellow bark, called the 
“ oil process.” It is called the oil process, because a naixture 
of fusel and kerosene oils is employed in the manufacture. The 
finely -powdered bark is mixed with water containing caustic 
soda iu solution, the oils are added, and the whole is 
intimately agitated for a few hours and then allowed to rest. 
The alkaloids are then contained in the oil, which is decanted, 
and stirred up with water acidulated with sulphuric acid. 
The acid liquor now containing the alkaloids is transferred 
to pans and heated by steam ; while still hot, the liquor is 
neutralized with soda and filtered, and on cooling, the solution 
yields the crystals of sulphate of qtiinine. The crude crystals 
are purified by dissolving them in a certain amount of hot 
water, filtering and cooling, and the crystals which form are 
collected and dried in a warm air-chamber. 

Comm&rce , — Indian Cinchona bark began to be exported in 
1 867 J tbe first three bales realized Us. 287, and sold in London for 
2 shillings per lb. From 1871 to J886, when the export ceased. 
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the Mskdraa Government plantations sent bark to England to 
the extent of 31 lakhs. Had barks first sold for 28. per pound 
and Crown barks for Ss. The total export from India from 
October 1 to September 31 was:- — 

1^86-87 1^,286,900 lbs. 

1887- 88 1,449,315 „ 

1888- 89 3,074,098 „ 

Cinchona bark is sold by the unit of sulphate of quinine. 
The unit is the price in pence per pound of bark containing 
one per cent, of sulphate of quinine. In 1885 the price of 
bark reached 7d, per unit ; at the present time, 1890, it 
is not more than 2d. In 1885, a bark containing 3 per 
cent, of sulphate would have been worth Is. 9d. per pound; 
at the present time the same bark would not sell for more 
than 6d. The fall in the price of bark has- had the effect of 
lowering the price of the alkaloids ; sulphate of quinine, for 
instance, last year sold for Is. per ounce. The price had been 
gradually declining from 1877, when it was valued at IGs. 6d* 
per ounce in bulk. 

HYMENODICTYON EXCELSUM, Wal7. 
Fig.— Wight Jc.. t. 79. 

Hab.— ^W. Himalaya, Deccan, Central India, Tenasserim, 
Chittagong. The bark. 

‘Vernacular. — Bhaulan, Barthoa (ffind.), * Bandar d 
Sagapu (Tam.), Kala-kadva, Bhoursal {Mar.). 

History, Xjses,^ &C. — Roxburgh states that - the 
inner coat of the bark possesses the bitterness and astrin- 
gency of Peruvian bark. BT. excelsum is his Cinchonor excelsa. 
Ainslie quo^ Roxburgh, and tells, ns that the bark is used by 
tanners, and also as a 'medicine by the Hindus in cases requir- 
ing astringents. The tree yields a bitter bark in common use 
among tbe natives as a tonic and febrifuge, which was tried 
in tbe Calcutta Medical College Hospital by O’^Shaughnessy, and 
II.— 25 
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found to be most valuable. In 1870, Broughton examined the 
fresh bark of one of the Hymenodictjons, and found that the 
bitter taste was due to the existence of cesculin, and that the 
bark when dry was almost tasteless owing to the transforma- 
tion of that substance into cesculetin, the decomposition having 
been induced by contact with decaying organic matter. The 
fact here mentioned that the bark when dry lost its bitterness 
leads us to suppose that it was not that of JE[, excelsum but of 
7/. obovatum^ the dry bark of the former tree being extremely 
bitter. 

Description. — d'he bark of H, excelsum is very bitter, 
and may be distinguished from that of II, ohovatvm by its red 
colour and bitterness. The minute structure resembles that of 
the Cinchonas, but the bundles of stone cells are larger, the 
spiral and laticiferoua vessels also are more numerous, the latter 
being very large, and exuding when cut a waxy latex. Many 
of the cells are filled with a red-colouring matter as in Cinchona 
bark ; and there is a continuous ring of stone cells near the 
junction of the bark with the wood. The bark examined was 
from branches about one inch in diameter. 

Chemical composifdon, — From an examination of the bark 
made by W A. H. Naylor in 1888, it appears that the bitter 
principle is not the glucoside eesculin, or its decomposition 
prodnot, sescuietin^ but an alkaloidal substance allied to qui- 
noidine, berberme and paricine. From quinoidine it differs in 
being optically inactive, and from its dou ble compK)und con- 
taining relatively less platinum. From borberine it differs in 
tbnt it contains a higher percentage of carbon, w^hile its double 
compound also yields a relatively larger arnoupt of platinum. 
From paricine it differs only in the percentage of hydrogen it 
gives, Mr. Naylor considers it to be a new alkaloid having a 
composition corresponding to the empirical formula 
and therefore an addition to the small class of bases devoid' of 
oxygen. Besides Hymenodiciyonine, which is the name given 
to the now alkaloid, Mr. Naylor lias separated a bitter 
neutral principle, represented by the formula 
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wliicli lie thinks may possibly be a decomposition product of 
a glucoside. 

In a paper read before the Fharmacentical Society in 1 886 , 
Mr, Naylor gave the following account of further experiments 
made with the alkaloid hymenodictyoniue 

On gradually adding a weak solution of iodine in ether to 
an ethereal solution of the alkaloid, the iodine became decolor 
iaed and a deep orange-red precipitate was formed, which 
quickly agglutinated and presented the appearance of a black 
resinous mass. By continuing the addition of iodine until it 
ceased to be decolorized an excess could readily be recognised. 
The resultant varnish-like mass was washed freely with ether, 
in which it was but little soluble, and then treated with hot 
alcohol. It was soluble to a considerable extent in cold 
alcohol, but its solubility increased with increase of tempera- 
ture. It was hoped that by the use of a limited quantity of 
this solvent, acting on the compound at a suitable temperature 
to be ascertained by experiment, followed by a gradual pro- 
cess of cooling, a crystalline derivative would separate. The 
expectation was not realized, for the substance that separated 
under these conditions was always amorphous. 

The experiment was next tried of adding iodine in large 
eafcess to a solution of the alkaloid in much ether. This had 
the effect of producing a more flocculent precipitate at the 
moment of its formation, but toward the end of the reaction 
the several particles began to coalesce. This viscid mass was 
treated precisely as the previous one, and refused to be coaxed 
into- crystalHziog. 

A third attempt was made by precipitating a weak soihtion 
of tbe alkaloid‘in ether, with rather less iodine than would be 
required to produce complete precipitation. The precipitate 
was subjected to the same treatment as the previous ones, and 
resembled them, in the granular appearances of their separa- 
tions from alcohol, notwithstanding the inducement to assume 
somQ defiuite form offered by the varying temperatures to 
which they were subjected. 
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** Altliougli, after mnoh labour and thongbt, I have failed 
to obtain an iodo-derivative in a crystalline form, I do not 
regard it as one of those organic principles to which the 
faculty of crystallissation has been denied, but believe that a 
more perfect knowledge of the conditions of its formation in 
a state of purity would lead to its production. This belief is 
encouraged by a close correspondence to a possible formuir 
which may be assigned to the iodo-compound prepared by 
the method last described. That portion of the viscid mass 
which dissolved in a limited quantity of hot alcohol and 
separated out on cooling, gave, in a series of iodine deter- 
minations by combustion with quick lime, the equivalent of 
47*52 per cent. The formula would require 

47*92 per cent of iodine. Throughout these combustions it was 
observed that a fatty looking substance distilled over, having 
the characteristic odour of naphthaline. From solution in 
alcohol it crystallized in white scales. 

Several attempts were made to produce a crystalline bromo- 
derivative,' but w'ithont success. The flocculent precipitate 
which yesnlted from the reaction of ethereal solutions of bro- 
mine «nd alkaloid, after treatment with hot alcohol, gave on 
cooling a granular looking body, which was chiefly remark- 
able for the facility with which it parted with a portion of its 
bromine. A stable and definite compound was not obtained. 

^'The action of oxidizing agents on the alkaloid next claimed 
attention. The alkaloid was converted into sulphate, and to 
its aqueous solution was gradually added a one per cent, 
aqueous solution of potassium permanganate, until the liquid 
became permanently coloured. It was then concentrated by 
distillatiion to a small bulk and filtered. The filtrate was 
neutralized with sulphuric acid and evaporated to dryness. 
The residue was exhausted with hot alcohol, which on cooling 
gave a deposit and when quite cold was filtered. The filtrate 
was evaporated, taken up with water and converted mto a 
silver salt, which was decomposed ,by sulphuretted hydrogen. 
Filtration, evaporation, and subsequent pafifi<^tion of the 
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residue with alcohol and water, left a feehly colouired acid 
having the following properties : — 

Tt was markedly acid to litmus, and had a bitter after-taste* 

It dissolved readily in alcohol and water, and was but little 
soluble in ether. It united both with bases and acids. Its 
hydrochloride in aqueous solution when evaporated over 
sulphuric acid assumed an arborescent crystallization; the 
platino-chloride under the same conditions crystallized iu 
plates or prisms. The acid was not precipitated with sulphate 
of copper, but gave with nitrate of silver a white gelatinous 
precipitate, which in the moist state became rapidly reduced 
on exposure. Iiead 'acetate gave a white granular precipitate. 
Two determinations of the platinum in the platino-chloride 
dried at 115® 0. gave 29*50 per cent, of platinum. The formula 
(0® NO 2 HOI) *Pt 01^ requires 29*72 per cent, of platinum, 
and this is the platino-chloride of a pyridine-monocarboxylic 
acid, viz,, 0^ H"** N. 00 OH. Further, the acid, or on© of its 
salts, when distilled with lime, yielded as a product of decom- 
position a volatile base which possessed the peculiar odour 
and general properties of pyridine. This property of the acid, 
coupled with its behaviour towards reagents, and the per- 
centage of platinum in its platino-chloride, may be accepted 
as trustworthy evidence of its being a carboxylic derivative 
of pyridine. If nitric acid be used in place of potassium 
permanganate the same acid is obtained. 

It would therefore appear that in common with the rest 
of the non-oxygenated alkaloids hymenodictyonine is con- 
stitutionally related to pyridine. 

OLDENLANDIA CORYMBOSA, Linn,. 

Fig ^m^Mkeede Hort^ MaL x., t. 35. 

JJab. — Throughout India. The herb. 

Vernacular, — Daman-papra, Bakra, Pit-p^pra (ffinc?.), Ehet- 
papara, Pit-p^para {Bang,), Khet-p^pada, Pitpapada, Paripat 
{Mar,), Parpadagam (Tam,), Kallasabatra-sige (Can,), Veri- 
nella-vemu (Tel,)^ Khet-papra (Guz,), 
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History, Uses, &C* — This plant, called in Sanskrit 
Kshetraparpata, or field Parpata, from its frequent occurrence 
in cultivated fields about the end of the rainy season, is the 
Oldenlandia hiflora of Roxburgh and the 0. herhacea of De 
Candolle, It is frequently mentioned in Sanskrit rnedicinai 
works, and is considered a cooling medicine of importance in 
the treatment of fevers supposed to be caused by deranged air 
and bile, that is, remittent fever with gastric irritability and 
nervous depression. The entire plant is prescribed in decoc- 
tion, and is combined with aromatics as in the Panchabhad^'a, 
which is a decoction of Parpata, Mustaka, Gulancha, Chireta 
and ginger, of all equal parts, two tolas (360 grains) being 
given for a day’s consumption, 

Rheede, who calls it Parpadagam, notices its use in decoction 
with aromatics, for spasmodic fever, and also its application as 
an aposem with sandalwood and honey in the same disease. It 
mast not be confonnded with the Pitpapra of the Mahometans, 
which is Fumitory, and is distinguished in Sanskrit as Yavana- 
parpata, or Greek Parpata, or with the various substitutes for 
that drug which are in use in India under the name of Pitta- 
papara. 

Description. — An annual, slender herb, glabrous, rarely 
scabernlous, leaves linear or narrowly elliptic-lanceolate, 
mai’gins ofifcen recurved, nerveless ; peduncles solitary, 1 to 4 
’flowered, pedicel long, capillary, calyx-teeth subulate, rather 
shorter than the corolla-tube, crown of capsule low. It is a 
very variable plant, not always distinguishable from 0. diffaga 
and 0, Heynii, It varies from a diminutive straggling herb, 
with branches 1—2 in., to an eroct one a foot and more high. 
Leaves from J to 2 by to ^ in., erect, spreading, or recurved, 
sometimes as broad as in narrow leaved forms of O, crystallina ; 
stipules small, naembranous, irregularly-cut, with a long and 
several shorter teeth or bristles. Capsule usually broad didy- 
mouSj sometimes hemispheric or narrowed below the calyx- 
teeth, base acute or rounded, crown usually not rising above the 
base of the calyx*teeth, at others hepiispheric and approach- 
ing that of 0- jkeynii. (FI, Br, India.) 
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Chemical composition , — A watery extract of this plant gave 
coloared precipitates with alkalies, a green reaction with feirio 
chloride, none with gelatine or acids, an abundant cream- 
coloured precipitate with lead acetate, and afforded indications 
of an alkaloid. A watery solution of an alcoholic extract had 
similar properties; it was mawkish and saline to the taste, and 
when evaporated to dryness it formed a mass of cubical, 
deliquescent crystals. A portion of this extract ignited left a 
saline residue consisting of potassium, sodium, and a small 
quantity of calcium, mostly existing as chlorides. No ammonia 
was detected in the herb, and the alkaloid was shaken out of 
an alkaline solution with ether, but had no very characteristic 
reactions. The value of the plant as a cooling medicine no 
doubt is due to the inorganic salts present. The dried herb 
left an unusually large incombustible residue, amounting to 
22*2 per cent., very soluble in water. 

Oldenlandia umbellata, Linn., Boxh. Oor. PI. t. S. 
Chayroot or Indian Madder. 

Ainslie says : — The small narrow, pale green leaves of this 
low growing plant the native doctors consider as expectorant, 
and prescribe them accordingly ; of the virtues of the root in 
poisonous bites, colds and cutaneous disorders, as mentioned 
by Miller in his Dictionary, I know nothing. When dried and 
powdered the leaves are sometimes mixed with flour and made 
into cakes, which are eaten by such as suffer from consump- 
tive or asthmatic affections. The dose of the decoction of the 
leaves is about an ounce twice daily The root is long and 
slender, with a few lateral fibres, and of an orange colour. 
It is best known as a dyeing material. An account of its use 
for this purpose in India will be found in Drury’s Useful Plants 
of India, 1878, pp. 240 and 470. 

OPHIORRHIZA MUNGOS, Linn, 

Fig. —Odrt. Fruct, i,, t, 56. 

Hal>. — Mountains of Assam, Western Peninsula and 'Cey- 
lon. The root and plant. 
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Verjiacular. — Kiri-purandan {Tam ), Sarpashi-chefctu { Teh), 
Rasna, Ndkuli {Hind.), Nanj^re, Raahme (^Can.), B4sna, 
Mungusvel (Mar.), Muagusvel, N4kuli {Ouz ). 

History, U ses, &C, — ^This plant is described in Sans- 
krit in the following terms: — 

Niknli, Siirasa, Ra&na, Sugandb^ Gandhan&kuli, 

Nikuleshtd, Bhujangakshi, Chhatrica, Suvaha^ Nava. 

The fifth and sixth synonyms signify that its odour is agree- 
able to tho Ndknla, and the seventh that it is ofiTensive to 
snakes. 

It was first brought to the notice of Europeans by Garcia. 
Ksempfer, who calls the root Radix Mungo {Amcen, 673 and 
577), says of it: — ''Radix est, plants© Malaic^ Hampaddu 
Tanah, id est, Fel terrce dicta, a sapore amarissimo omnium fer^ 
partium, preesertim radicis, qu® intensam bilis amaritiem 
exhibit, Lusitanis ibidem Raiz sen radix Mungo appellata, a 
mustela quadam sen viverra, India Munguiia, Lusitanis ibidem 
Mungo, Bafcavis Muncu9» Garci® ab Hort, {Ar. Mist. L* i,, c. 44.) 
Quit et Quiv'pele appellata, qu® radicem mdnstrasse, et usuni 
ejus pro alexipharmico prima mortalibus prodidisse creditur, 
Est mustel® huio is genius, ut serpentem natural! odio pro- 
sequatur; et velut glirem catus invadat. Tradunt igitur, ei 
contingat morderi muncum, serpentis astutia roboreve victum, 
relicto hoste, pro alexipharmaoo banc radicem qumrere, et esu 
ejus ilhco restitutum, cert amen redin tegrare. Sit fides rei 
penes indigenas. Hoc tantum de mustela hac exploratum 
habeo, morsam ^ vipera, vel luctu fatigatum, dimisso victore, 
ex palasstra in campum excurrere et obvias depascere herbarum 
radiculas, mox pastu, ut opinor refectam, rursua comparere ad 
certamen, cum hoste, si adsit, redauspicandum.^^ Kmmpfer 
also says that the plant to his knowledge grows in Java, 
Ceylon, and Sumatra, is a foot or more in height, and not 
unlike the lesser Centaury. It has a single root, a span in 
length and as thick as the finger, much contorted, with a 
rough, brown, closely-adhenng corky bark, and a hard, while 
fragile woody column; it has a bitter taste like Gentian but 
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roore delicate and agreeable. {0p» cit,, p. 577.) The sup- 
posed alexipbarmic properties of this plant have long since 
been disproved, bat it appears to be an agreeable bitter 
tonic. 

Description. — A small shrubby plant, 1 to IJ foot; stems 
hard and woody, bark light brown and corky ; leaves opposite, 
elliptic-lanceolate, aenminated at both ends^ glabrous, very 
thin, unequal in size, 2 — 5 by 1 — 2| in., calyx-tube turbinate, 
3imb5-cioft; corolla-tube infundibuliform, short, hairy within, 
limb 5-lobed ; stamens enploapd ; capsule compressed, crowned 
with the calyoine segments, 2-oeUed, 2-valvGd ; seeds 
numerous, somewhat hexagonal; cymes peduacled, terminal, 
branched flowers nearly sessile, white. The root consists of 
several hard, woody, contorted branches, about six inohqs in 
length, covered with a thin brown bark. The lower portions 
of the stem are generally collected along with the root, and to 
these Koampfer^s description appears more particularly to 
apply, as the root-bark can hax'dly be described as corky. Taste 
moderately bitter. 

Chemical composition , — A decoction of the root contained 
starch but no astringent matter. An alcoholic extract evapo- 
rated to dryness was a mixture of some green fatty oil 
containing chlorophyll, aiid a light brown resin which remained 
as yellowish red flakes when water was added. The resin .was 
tasteless, and gave^a blood-red -colour with caustic soda and red 
with sulphuric acid; it dissolved in chloroform and other volatile 
solvents, but showied no disposition to crystallize on gentle ova 
porabion of these solutions. The filtrate from the resin was 
sweet and demulcent and afterward bitter, shaken n]p with 
ether it yielded a resinous substance to that Bolvent. The 
liquid treated with ammonia and then shaken with ether, yielded 
up no alkaloidal body, but a white granular sc.um remained 
. on the stratum between the two liquids ; betizol added and 
agitated with the alkaline liquid separated the bitter alkaloid m 
-an amorphous condition, the quantity however was too small 
to admit of anything approaching a complete analysis. 

U .— 26 
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MUSS^NDA FRONDOSA, Linn. 

Fig. — Wight III. t. 124 ; Rheede Hort. Mai. it, t. 18. 

Hab. — Tropical Himalaya, Western Peninsula. Leaves, 
fruit, flowers and root. 

VeYiiaoular. — Bebina, Sribai* {Hind.), Srivadi (MuL), Vella- 
ellay (Tam.), Srivar, Srivardoli, Bbufckes, Lavasat {Mar,)j Asari 
(Nipal). 

History, Uses, See . — This is a well-known scandent 
shrub,and easily recognised by its orange-coloured flowers, whidi 
contrast prettily with the white calycine leaf, making it a very 
remarkable object. All the flowers do not produce this leaf-liko 
sepal, but two or three in each corymb, and occasionally two 
sepals are thus developed. M. frondosa is called Srivati in 
Sanskrit, and is a favourite of the goddess of fortune, from its 
bearing the white mark of Vishnu or Krishna; another name 
for it is Nagavalli. Among the Tamil people it is called the 

white-rag plant.^^ The flowers are used in country places to 
make the garland which is tied over the doorway on festive 
occasions. The root in 80-grain doses is given with cow’s urine 
as a remedy for jaundice (pandu-roga), or two tolas (300 grains) 
of the white leaves may be given in milk. The juice of the 
leaves and fruit, which is very mucilaginous, ts used as an eye- 
wash. Rheede says : — The root in decoction expels phlegm, 
externally applied it is cooling, boiled in oil it euros aphthm. 
According to Loureiro, the flowers are attenuant and diuretic, 
and are used in cough, asthma, ague, and flatulence j exter- 
nally applied they clean foul ulcers, and cure skin eruptions. 
In Mauritius a species of MussEenda is called wild cinchona ” 
and is used as a tonic. 

Chemical composiiion . — A bitter principle, having the 
peculiarities of a glucoside, pervades all parts of this plant. 
It was soluble in water and rectified spirit, afiorded a reddish 
brown colour with sulphuric acid, passing from a fin© red 
to a purple, and was not precipitated by aikaloidal reagents 
or by tannin. Evaporated with an excess of hydrochloric 
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acid; the purple colour was developed, and boiled with the 
acid, the bitterness of the solution was reduced, a brown 
decomposition product separated, and the filtrate readily 
reduced Fehling’s solution. The taste was very bitter and 
acrid, and the glucoside was not obtained in crystals. The 
aqueous solution of the ether extracts of the various parts of 
the plant contained a yellow colouring matter related to the 
quercitidn group, and a colouring matter of the nature of an 
organic acid was present in the alcoholic extracts, precipitated 
by acids, and redissolving with the formation of an orange 
colour in alkalies. 

A proximate analysis was made of the white calyclue leaves, 
the fruits, the green leaves, and the mixed stem and root barks. 
On comparing these results, there is seen to be a correspon- 
dence on the one hand between the composition of the calycine 
leaves and fruits, and on the other hand between that of the 
green leaves and bai'k, — results which might naturally be 
expected, seeing that the calycine leaf is merely an expansion 
of the ovary-coat, and the leaves act the part of elaborating 
principles to be stored up iu the bark and root. 

Calycine Fruit Leaves. Bark 


leaves 

Ether extract 4*3 8*8 6*0 16*7 

Alcoholic ,, 28*7 27*3 15*1 ]7’3 

Aqueous „ 11*5 13*4 13*8 9 4 

Crude fibre 32*4 33*2 38*3 39*3 

Albumen, &c. by diSerenco 15*1 8*5 16*4 7*0 

Ash 8*0 8*8 11*4 11*3 


100*0 100*0 100*0 100*0 

The bark contained the largest quantity of ether-soluble 
resin, which was yellow, opaque, tasteless and very tenacious. 
In the leaves the resin was associated with a fat, and in the 
calycine leaves with a w^x. The fruits and calycine leaves 
contained larger quantities of sugar than other parts Of the 
plant, as seen in the figures for the alcoholic extracts. The 
aqueous extracts contained mucilage and colouring matter, 
the former predominating in the leaves and fruits. The 
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albuminous matter was' most abundant in the expanded parts 
of the plant. 

The fruits were specially examined for alkaloids, but with 
nefj^atfvQ results ; they were much more bitter and acrid than 
4ih©- lec^ves, and would not be acceptable as an article of diet. 
Hotice bas recently been taken of an article called Mussaenda 
0^)066 ** found in the islo of Reunion; but an investig“ation of 
the subject proved that the fruits and seeds were those of 
Gcertnera vaginata, a loganiaceons plant, -and that chemically 
they wore destitute of an alkaloid. Bulletin^ December 

1889). 

RANDIA DUMETORUM, Lam* 

Fig. — Lam, III, t. 156,/. 4; Wight Ic, t. 580 ; Roxh, Cor, PI, 
t. 136. 

Hab. — Throughout India. The fruit. 

Vernacular, — Mainphal, Mindhla, Pinda (Hijid.), Mindhal 
{Guz,), Grela, Golaphal, Poraln (Mar.),Monphal {Be7ig,)j Maruk- 
kallan-kai {Tam.), Mangdre-bongdre (Can.). 

History, Uses, &C. — Mainphal is described by Sans- 
krit writers under the name of Madana as pungent and dry, 
and boneficial in leprosy and phlegmatic swellings, the best or 
safest of emetics ; one ripe fruit is said to be a sufficient dose ; 
emesis is generally promoted by a drink containing bitters 
and aromatics. It is indis_pensable at the marriage ceremonies" 
of the Vaisya caste, being tied upon the wrists of both bride 
and bridegroom along with the fruit of Helicteres Isora. The 
Mahometan physicians of India, have adopted it as a substi- 
tute for the Jouz-el-.kai of the Arabs ; they describe it as an 
emetic which expels bile and phlegm, at the same time acting 
as an aperient; it should be administered in combination with 
aromatics and honey. Ainslie says ; — The Vytians consider it 
amongst their best emetics, and prescribe it in the quantity of 
about One pagoda weight. It is given commonly in the form of 
powder, the whole nut, seeds included, being powdered/' An 
infusion of the bark of the' root is administered to nauseate in 



nUBIACEJE, 


205 


bowel complaiiata. Roxburgb in bis Coromandel Plants observes 
tliat tbe' nut bruised and thrown into pools where there are 
fish intoxicates them, in the same way that Oocculus Indicus 
does- This practice may be observed in the Concan, where the 
fruit is well-known a fish-poison, and is also mixed with 
corn to preserve it from insects.- Mr. Moidin Sheriff, in his 
Supplement t(y the Pharmacopceia of India, says : — It is cer- 
tainly not a- good emetic if used as is generaHy done by powder- 
ing the whole nut. The thick shell and the numerous hard 
seeds are not emetic at all •, indeed, if anything they are slightly 
irritant; only the dry pulp or mucus, which is the least part of 
the nut, possesses emetic and nauseant properties. The contents 
of two to three nuts are generally a sufficient dose> they 
should be bruised, macerated for ten or fifteen minutes in 
three to four ounces of water, rubbed and strained through 
cloth. The draught is now ready for use, and produces nausea 
and vomiting in about ten minutes; emesis should be promoted 
by the administration of warm water. The ejected matter 
contains a large quantity of frothy mucus.'’* Mr; Sheriff has 
found the drug a good substitute for Ipecacuanha in dysentery. 
He recommends the powdered pulp as the most convenient 
form for administration. Dose, 40 grains as an em-etic ; 
15 to 80 grains in dysent^ji^yi according to the severity of the 
disease. In colic the fruit is- rubbed to a paste with rice water 
and applied over the navel. 

-Description. — The dried fruit is about the size of a crab 
apple, globular o;r oval, reddish brown, crowned with the 
rim of the calyx, and in a fresh state has a strong odour of 
recently tanned leather. It consists of a pericarp and shell, 
which contains the seeds embedded in pulp. The shell is hard 
and thick, 2-oelled, the dividing septum being thin and mem- 
branous. The pulp is grey, and has a nausepus taste and smell. 
The Seeds are small and oblong, about lines in leng’^hj 
slightly flattened, very hard and of a brown colour, and 100 on 
an aveilifcg’e'a're contamed in each fruits. The average weight of 
the .fruit is about 50 grains, of the pulp separated from the 
seeds 15 grains. 
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Microscopic sii'ucfure , — The greyish pulp surrounding the 
seeds is composed of large oval cells containing a little gra- 
nular matter. The pulp of the pericarp is remarkable for 
numerous large reddish-brown stony cells. The epidermis is 
formed of tessalated colls of irregular size and shape. The 
albumen of the seeds is horny and translucent. 

Chemiccd composition . — The active principle of the fruits is 
saponiuj which forms a large proportion of the pulp surrounding 
the seeds. The fresh pulp was mixed with water andtheluice 
e:?pressed ; the filtered liquor had the following properties i-^It 
was acid in reaction and very frothy, it gave opaque white 
precipitates with diluted mineral acids, a greenish colour and 
transparent jolly with ferric chloride, a yellow colour with caustic 
soda, no reaction with iodine, and no precipitate wi th two volumes 
of rectified spirit. Acetate of lead caused such a thick mixture 
as to allow the vessel to be inverted without the contents flow- 
ing out. A measured quantity of the solution, representing 
a weighed quantity of the dried pulp, was boiled for orje hour 
with dilute HOI, after which the insoluble sapogenin was 
weighed and the increase of glucose was determined in the 
filtrate. Calculations from these results showed that the pulp 
contiained about one-third its weight of saponin, and that on 
an average about four grains of this principle existed in each 
fruit. 

An extract was also obtained by exhausting the pulp with 
hot spirit and evaporating the united liquors to dryness. This 
extract was soluble in water, except a little waxy matter* and 
the solution was acid and frothy. It gave a green coloration 
with ferric chloride, turning red with ammonia, yellow pre- 
cipitates with barium hydrate and the acetates of lead, a red 
colour with caustic soda, and negative reactions with gelatine 
and iodine solutions and alkaloidal tests* This solution gave 
a precipitate when boiled with dilute acid, and showed an 
increase in glucose corresponding with that obtained in the 
decomposition of saponin, Evaporated portions of the solu^ 
tion produced a purple colour in contact \Yith strong sulphu- 
ric acid. 
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The pericarp contained some of the principles peculiar to 
th'e pulp^ such as saponin, wax^ resin and colouring' matter, 
and in addition a volatile odorous body of the nature of a 
soluble fatty acid, which was obtained by distillation and 
formed soluble salts with silver and barium. A portion of the 
distillate was neutralized with caustic soda, and carefully eva- 
porated to dryness. The residue was crystalline, deliquescent, 
soluble in rectified spirit, and sweetish to the taste j treated 
with sulphuric acid the odour of valeric acid was liberated, and 
this acid no doubt existed in the pericarps of the fresh fruits 
in a free state. 

The unripe fruits of Randia uUginosa, Wight 
t, 39 7, are astringent j roasted in hot ashes they are used as a 
domestic remedy for diarrhoea and dysentery* When ripe they 
are cooked and eaten as a vegetable. They are of a yellow 
colour, and have the appearance of a small pear. The struc- 
ture of the fruit is similar to that of B>. dumetorum. It is 
called Pindalu or Pedalu in Hindi, Pinglu in Guzarathi, Chu- 
vadlalu or Piralu in Bengali, Pendhari Pendhru or P^udhar in 
Marathi, Nalaika in Telugu, Wagata in Tamil, Kurd in Gana-^ 
rese, and Pinddlu or Pindalukain Sanskrit; and is described 
as sweet, cooling, and diuretic. 

GARDENIA GUMMIFERA,;^»^n./. 

Fig. — Tlmnh. dise. Gard*, t 2,/. 3. 

Nab- — Western Peninsula, Chittagong, Burma. The resin- 
ous exudation. 

Vernactdar. — Dikamali Ouz,)^ Dik^mali (Mar., Can.), 
Kumbai, Dikamali {Tam.), Tella-manga, Ohiaka-ringuva (TeL). 

History^ Uses, &C. — This remarkable substance is 
supposed to be the Nadi-hingu, Hingu-nddika or Piudahva of 
Sanskrit writers, and is used by the Hindus in fever, dyspepsia, 
flatulence, and ohrqnic skin diseases. In veterinary practice, it 
is much used to keep flies- from sores, and some European 
physicians have used it to expel round worms with success. 
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lucida yields a similar exudation, aud Koxburgh states that 
tlia fruit of G, cam^aivulata is used as a cathartic and anthel^ 
miiltic* aud to I'emove stains from silk^ In the Concan, the 
root of G. florida^ rubbed into a paste with water, is applied to 
tho top of the head as a remedy for headache during preg- 
nancy, and is also giv"en internally in hysteria, alone, or com- 
bined with Bharangi { G Lerodeizdi'Oiz serratiim) , 

Description, — KUommercial Dikamali occurs in, the fox>in 
of irregular flat cakes, of a dull olive green colour, more or 
less mixed with bark, sticks, and the leaf-buds of thb plant. 
The odour is peculiar and offensive, like tliat of cat's urine. 
Tho resinous exudation, if carefully collected from tho leaf- 
bnds, is transparent and of a bright golden yellow ; it dissolves 
rapidly in rectified spirit, forming a solution of tho colour of 
palp sherry, which, when poured into water, forms a delicate 
primrose-coloured emulsion. This after standing for -24 hours 
deposits a portion of the resin in an opaquo condition, and of 
the colour of precipitated sulphur, but not in suflloient quan- 
tity to visibly affect the colour or opacity of tho emulsion, 

Chemical composition , — Dikamali contains two resins, one 
soft and of a greenish colour, tho other crystalline and of a 
golden yellow. The latter was discovered by Stonhouso 
{Phil, Trans, 1856, CXLVJ,, 155, and Ann, Ohemi Pharm, 
X.QVTII.y 816), but the amount of gartlerkin. obtained, at that 
timo was insufficient for a satisfactory analysis. Stonhouso 
aud Groves operating with a- larger quantity of the resin found 
that the best method of obtaining the crude gardenin was to^ 
boil tho resin with alcohol, filboc the solution to separate tho 
insoluble residue, consisting chiefly of small fragments of 
bark and wood, and allow it to cool. It then deposited almost 
the whole of the gardenin in slender pato yeXlbw needles, 
which were coflected and washed with cold spirit, to free them 
from the amorphous greenish yellow resin, which forms by far 
tho larger portion of Dikam^i gum. Those needles, howevei', 
even after several or'ystallizatious from alcohol, wero found to 
be still imp LUO, being contaminated with a colourless substance 



RVBIACEJE. 


209 


of low-melting point> somewliat tesembling a fat in appear- 
ance. After repeated trials in various ways, it was found that 
this impurity might be removed by means of light petroleum 
A boiling saturated solution of the gardeniu in alcohol was 
allowed to cool, and the almost pasty mass of crystals was 
agitated with light petroleum at a temperature of about 30®, 
the clear liquid poured off, and the residue again agitated with 
petroleum, repeating the operation several times. The gar- 
denia was finally purified by alternate crystallization from hot 
benzine in which it is readily soluble, and from alcohol. 

When pilre, gardenin foi‘ms brilliant deep yellow crystals, 
which melt a|3 163® to 164°. Dried at 100-°, and burnt in a 
current Of oxygen, it gave the following results : — • 

I. 0*249 gram, of substance gave 0*567 gram, carbonic 
anhydride, and 0*119 grani, of water, 

II. 0*202 gram, of substance gave 0*457 gram, carbonic 
anhydride, and 0*102 gram, of water. 




•theory 

i. 

li. 

Mean. 

Fluokiger. 

C5 

60 

61*86 

62-12 

61*70 

61-91 

59*47 


5 

5*16 

5*31 

5*60 

5*45 

6:71 

02 

..,.32 

32*98 






97 

100-00 






Fliickiger’s numbers do not agree witb these, but as the 
specimen he analysed had merely been purified by repeated 
crystallization from spirit, it is not impossible tbat it was con- 
taminated with traces of the colourless fatty substance men- 
tioned above. This is rendered very probable by the much 
lower melting point (155^) which he obtained. It was stated 
in the earlier paper ( Stenhouse loc. <At.)y that when gardenin 
is digested with concentrated nitric acid, it is rapidly decom- 
posed, picric acid, but no oxalic acid, being producefd. On 
repeating the experiment, however, this statement was found 
to be incorrect ; gardenin when boiled with nitric acid, dis- 
solves with evolution of nitrous fumes, forming a yellow 
solution, which on evaporation leaves a yellowish residue ; this, 
however, on careful examination, proved to be quite free from 
IL— 5^7 
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trinitroplienGl. It was noticed in making thjs experiment, 
that at the moment the gardenin came in contact with the 
nitric acid, it assumed a brilliant crimson colour before dis- 
^Iving. The attempts made to isolate the red sabstance thus 
formed were ultimately successful ; one part of gardenin was 
dissolved in about thirty times its weight of boiling glacial 
acetic acid, and after being rapidly cooled two parts of nitric 
acid of sp. gr. 1*45 were added to the clear solution. In a 
few seconds hair-like crimson needles began to form, very 
different in appearance from gardenin. At the expiration of 
five minutes, the mixture) which was kept cold, had solidified 
to a palp of needles. It was then mixed with about 150 parts 
of cold water, and the gelatinous precipitate collected after 
it had stood a few minutes. The pasty red mass, after being 
well washed, was pressed into a' cake and dried. Gardenin 
yields nearly' 90 per cent, of its weight of this substance, which 
is insoluble in water and dilate acids, but readily soluble in 
alkaline solutions, and reprecipitated on the addition of an 
acid. It has been provisionally named gardenic acid. It is 
free from nitrogen, and after being purified by boiling with 
spirit, in which it is but very slightly soluble, and crystalliz- 
ation from glacial acetic acid, it was found to melt at about 
236®. (Phar, Jour. and. Trans., July 2lst, 1877.) 

Commerce. — Dikam^U is collected by hand, the leaf bud with 
the drop of resin attached to it being broken off. It is some- 
times made into circular cakes of about a pound weight ; at 
other times it occurs in large irregular masses, often very 
impure. Value, Rs. 3-12 per maund of 37J lbs. 

Canthium parviflorum, Lam,, a small thorny shrub 
of the Western P^insula and Ceylon, called Kirni in Marathi 
and 'Kwrai^heddA in Tamil, is noticed by Ainslie as having 
medicinal properties. He says : — A decoction of the edible 
leaves, as well as root of this plant, is prescribed in certain 
stages of flux, and the fast is supposed to have, anthelmintic 
oualities, though neither have much sensible taste or smell.'' 
{Mat. Ind. ii., 63.) This shrub is best known for its edible 
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fruitj, wliicli is an obovate compressed drupe of a reddish- 
brown colour about the size of a horse bean-^ it is sweety and 
contains two seeds. 

C^nthium didymuitt, Itoxb, Mallea, Yarsang! {Mar. 
Nauw,'~jpdpala [Teh), has leaves which smell like coriander. 
The pounded bark is applied by the natives to fractures. 

These plants have really little, if any, medicinal qualities. 

Vangueria spinosa, JRoxh., is the Pinda and Tindi- 
takcu of Sanskrit writers, who consider the fruit to be 
medicinal, and describe it as strengthening, cooling, and an 
expellant of phlegm and bile. It is a small tree or large bush, 
common in many parts of India, from Northern Bengal to 
Canara, which bears cymes of greenish flowers ; the fruit is a 
drupe, the size of a cherry, of a yellow colour when ripe, sub- 
globose or turbinate, smooth and fleshy, pyrenes 4 to 5, woody, 
emcdth. 

The vernacular names^ are Pundrika, Pinditak [Hvnd.), 
Mayna {Beng»}, Podda-nianga {Tam.), Vadanike, Chega-gadda 
Chiroholi, Madanvriksh {Mar.}, Maggare-gida {Caiu). 

FAVETTA INDICA, lAnn, 

Fig. — Wieede Horh. Mai. v., 10; Wijght Jr., t 148. 

Jiab. — Throughout India. The root and leaves. 

Vernacular. — Kukura-ohura(Ben-^.), Papari, Kankra {Hind.), 
Pavuttay-vayr (JTam.)^ P4putta-vayroo {Tel,), Pipadi {Mar.), 
Pappadi {Oan.), 

History, Uses, &C. — ^This^ shmb, which is common 
on hilly ground, is called P^pata and Tiryakphala in Sanskrit. 
It is the Malleamothe of Rheede, who says that the leaves are 
used as manure, and a decoction of them as a fomentation, and 
that the root with ginger is given in dropsy. Ainslie says • 

“ This is a bitter but not unpleasant tasted root, possessing at 
the same time aperient qualities, and is one of those medicines 
commonly prescribed by the native doctors in visceral obstrnc- 
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tion; given in powder to cbildren, the dose is about a dracbm 
or more. 

Description, — The root is crooked, from I incb to i inch 
in diameter. The bark is grey, with a light brown papery epi- 
dermis, and seems to be the most active part. It has a sweetish 
aromatic taste followed by a bitterness. A section placed under 
the miscroscope shows large laticiferous vessels, containing a 
greenish latex, and a parenchymatous structure containing many 
small starcb granules. It is npt an article of commerce. 

Chemical composition . — The powder gave off a pleasant odour 
wheu boiled with watery and. a greenish resinous scum separated 
on the surface of tl^e liquid. The decoction showed the pre- 
sence of starch, the absence of tannin, and contained a coloured 
organic -acid. Alcohol removed the active bitter principle of 
the root, and after separating the resin by precipitation with 
water, the solution when evaporated was perfectly crystalline. 
The residue was insoluble in etl^er, bub boiling chloroform form- 
ed with it a solution from which the bitter principle separated 
on cooling in white transparent needle-shaped crystals. These 
crystals were very soluble in water and alcohol, and reduced 
Pehling's reagent. Wjth sulphuric acid they turned reddish 
brown, changing to violet; with Frohde's reagent crimson, 
changing to greeij.. Alarmed with diluted sulphuric acid and 
potassium bichromate they gave off the odour of salicyJol. 
They melted at 120® C. to an amber-coloured liquid, at a 
higher temperature to a rich red^brown colour, further heat- 
ing carbonized them, and infiammable smoky vapours were 
given off leaving no ash. This bitter glucoside is closely 
related to aalicin, but diners frpm that substance in its optical 
inactivity and its greater solubility in water, 

IXORA COCCINEA, Idnn* 

Fig * — Wight Ic,, i. 168 ; Boi. Beg, 618 and 154, Jungle 
G^eraniom {Eng*). 

Hal> . — Western Peninsula. Cultivated elsewhere. 

Vernacular , — ^Hangan, Rajana ( Hind*), B&kura, Pent- 
gui (ifor-), yitchie {Tam*). 
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History, Uses, S;c. — The shrab is sacred to Shira, 
and Don is probably correct in stating’ that the generic name 
is derived from that of a Malabar idol. The Sanskrit word 
Ishvara, which signifies god, and especially &hiva, would be 
written Ixora in Portuguese, and nothing can be more pro- 
bable than that the first explorers of the Malabar Coast, on 
learning that the plant was sacred to Ishvara, should name 
it after that god. In Southern and Western India the Hindus 
use the bright red flowers, probably in accordance with the 
doctrine of signatures, as a remedy for dysentery. In the 
Concan they are fried in melted butter, rubbed down with a 
little cumin and n^gkesar (cinnamon buds), and made into a 
bolus with butter and sugar-candy. In Southern India they 
are given with tyre or goaPs milk. Rheede noticesr the use 
of the root in fever and gonorrhoea, also its external applica- 
tion in headache, and to boils, with or without oocoanat milk. 
The root was brought to the notice of the profession a few 
years ago as a remedy for dysentery by a medical man in 
Bengal, but Dr- P- Willis reports ; — I tried it in many cases, 
but only in a small number did I find it of any benefit, one 
case only was cured without other drugs ; it is, however, a very 
good stomachic tonic, useful in cases of debility of that organ, 
and that I think is its proper place in therapeutics.'^ 

Description, — Boot branched, i inch or more in dia- 
meter; bark thick, smooth, brown, marked with small warty 
prominences, it exudes a yellow juice when cut; wood hard, 
yellowish; odour rancid and disagreeable. Commencing from 
the exterior the bark, when viewed under the microscope, 
presents several rows of brick-shaped cork cells of a brown 
colour ; the parenchyma is loaded with starch cells, and per- 
meated towards the inner part by yellow laticiferous vessels, 
just without these is an interrupted zone of yellow stone cells. 
The wood is porous with strongly marked medullary rays. 

Chemical composition . — The root had no peculiar taste, but 
a slight odour of volatile fatty acids developed on boiling the 
powdered root with water. Ether separated a yellow oily 
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liquid, tbe aqueous solution of which was very acid and'diad aiji 
od')ur of butyric acid. A tinctut^ ofijhe root was red in coiouf, 
astringent to the taste, and very acid in reaction*. Evaporated 
to dryness and heated with water,. the solution gave -evidence 
of a tannin by giving a green precipitate with ferric chloride, 
pinkish with gelsdiine and bulky brown with iodine. The in- 
soluble portion yielded to petroleum spirit one or more fatty 
acids, liquid at 20® C-, and the red precipitate insoluble in 
this medium was EkDluble in apirit aBd soda solution, and con- 
sisted of oxidized tanniqi A white crystalline substance was 
associated with the tannin in the aqueous solution of tha 
alcoholic extract, and gradually formed in small quantity when 
the evapojrated solution was set aside for a few days. The 
flowers have the delicate odour of cinchona flowers, and con- 
tain a colouring and astringent principle of the nature of an 
organic acid. The red colour is imparted to water more reifcdily 
than to alcohol, but the latter separates it in a purer condition. 
The aqueous solution is blackened by ferric chloride, precipi- 
tated by gelatine, destroyed in brilliancy by fixed, alkalies and 
restored by acids- Ammonia renders the solution dichromatic, 
and lead acetate throws down, the colouring matter as a 
greenish blue precipitate, containing 32*9 per cent, of oxide. 
Ether removes a wtix and a yeflow colouring matter related to 
quercitrin. Alcohol and water respectively remove from the 
dru^ the same amount of extract, namely, 80 per cent., consist- 
ing largely of saccharine matter. The astringent colouring 
matter occurred to the extent of 5*7 per cent., and the papers 
used in filtering the solutions retained a small quantity of the 
colour, which changed to blue by exposure to the air, and this 
paper acted as litmus in turning red with the least trace of 
acid. The ash was 6*4 per cent. 

The flowers of Ixora parviflora, Vahl., the Torch tree, 
pounded in milk, are given for whooping oongh, and at the 
same time a necklace of the flowers is worn. This evergreen 
shrub or small tree is common in many parts of India, and the 
D4k (Post office) runners make torches of it. The vernacular 
names are Kotha-gandhal 'R&nga.n (Beng.), Haikura 
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Makadi {Mar.), Gorabikattige (Can.), Shulundu-kora {Tam.), 
Kachipadel (Tel.). 

COFFEA ARABICA, Linn, 

Fig. — Bot, Mag.f t, 1303; Bentl. and Trim 144. Coffee 
bush (Bng,), Cafeier (Fr.), 

Hab . — Africa. Cultivated elsewhere. The seed^. - 

Vernacular , — Kahvah {Arab,, Ind, Bazars), Corruptions of 
the English name are now in general use among the natives. 

History, Uses, &C. — The plant is a native of tropical 
Africa; it grows gregariously in woods at an elevation of 1,000 
to 2,000 feet or more. It is common in Abyssinia, whence it 
<vas introduced into Arabia by the Arabs, and through thent 
the sepds became known to the Persians and Turks, The date 
of the introduction of coffee into Arabia is uncertain, the first 
Arabian writer who mentions biinn (coffee berries) is Firuza- 
badi in the Kamus, which work was, according to the original 
copy, written by himself, completed A.H. 768 (A.D. 1366). 
He describes hunn as a certain thing which is taken like the 
condiments termed (murriye). Ibn-es-Simani says, ^^It 

is a thing reckoned among what are termed (kaw^mikh) 

which signifies the same as Murriye. The physician Dawood, 
says : “ It is the produce of a certain tree in El Xemen, which 
grows to the height of about three cubits, on a stem of the 
thickness of the thumb, and has a white fiower, which is sue-* 
ceeded by a berry, like the hazel nut-; sometimes it is cut like 
beans ; and sometimes, when it is divested of its covering, it 
divides into two halves : it has been proved to be good for 
alleviating humidities and cough and phlegm and defluxions, 
and for opening obstructions, and causing a flow of the urine : 
when roasted (and pounded or ground) and well cooked (i.e., 
boiled in water), it is now commonly known by the name of 
(kahvah).” {Lane, in Madd-ehKamusK) Kahvah in Arabic 
signifies ^ wine ’ or ' that which causes appetite,^ and, before 
coffee was known to the Arabs, was applied to some other stimu* 
lating drink (probably kat), which they were in the habit of 
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usuig. Coffee is noi mentioned by Haji Zein-el-Att^r> -who 
wrote in A,D* 1868 j consequently, it cannot have been known 
in Persia at that date. Though coffee was known to the Arabs 
as a medicine in the 14th century, Coffee-drinking does nob 
appear to have been practised until the early part of the 1 5th 
centuty, when, according to some authorities, Jamal-Cd-deen 
Abu Abdulla Muhammad bin Said-ed-Dab4ni, Kadi of Aden, 
returning from Abyssinia^ where the practice is said to have 
existed from a very early date, introduced it at Aden, whence 
its use gradually spread through Arabia to Persia and Turkey. 
Another account of its introduction as a drink in Arabia is that 
the disciples of Sheik Abut flasan Shadali, who had a cloister 
On the mountains of Yemen, being much worn out by fasting 
And constaOt vigils, accidentally ate sonle of the berries of a 
coffee bush, and dndiiig them very refreshing, told the Sheik 
of their discovery, u}yon which ho ordered them to use a decoc- 
tion of the fruit as a drink. When first introduced the practice 
of coffee-drinking met with mdch opposition both in Arabia 
and Persia, and its use was prohibited by some of the Maho- 
metan law doctors. A Persian rhymster says of it : 

ue , — That black-faced drink called coffee is the preventer of 
sleep and destroyer of manhood. On the other band, its 
admirers were not silent* as will be seen from the following 
lines : — 

iJ e 1 *•* d— ^ lL- ^ j- Ijr* 

*.• ^ 

Coffee is a wine which induces a feelings of well-being- and ease ; 

Ife soothes the mind and strengthens the limbs and heart. 

It ministers to the pleasures of the youth of Persia, 

And alleviates the pangs of deorepid old age. 

According to Indian tradition the Coffee plant was intro- 
duced into Mysore by a Babu or wandering monk, named 
Abu-din, who about A.D. 1650 came and took up his abode 
on the uninhabited hills in the Nugger division, named after 
him, and where he established a college, which still exists, 
endowed by the Government. It is said that he brought seven 
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coffee berries from Mocha, which he planted near his hermit- 
ag-e, about which are now to be seen some very old coffee 
plants. ( Drury , ) 

Goffee-drinking was introduced into India by the Persian 
invaders, but its use appears to have been confined for a long 
time to the entourage of the Moghal Court, as Linschoten, 
who' was in India from 1576 to. 1590, does not mention the 
berry among the articles of trade found in the Por^.uguese 
Settlements in the Bast. Rauwolff is the first European writer 
who notices it, having observed its use at Aleppo in 1673. In 
1592, Prosper Alpinus published a figure and description of 
the plant from a cultivated specimen he saw in a garden in 
Egypt. For some time after this, Cahu^, Goff a, or Kauhi as it 
IS written in an Arabic and English pamphlet printed at 
Oxford in 1659, appears to have been known by name only 
to the learned in Europe, as Burton in his Anatomy of Melan^ 
choly, which was published in 1621, says, The Turks have a 
drink called coffee (for they use no wine), so named of a 
berry as black as soot, and as bitter (like the black drink 
which was in use amongst the Liacedaemoniaus, and perhaps 
the same), which they sip still of, and sup as warm as they 
can suffer,^' &c. 

Ooffee-drinking began to be practised in Western Europe by 
Turkey merchants in 1650, and in 1652 it was introduced into 
liondon, when one Pasqua Rosee, the Greek servant of a Turkey 
merchant named Edwards, opened a house to sell it publicly in 
St. MichaeTs Alley, Oornhill. There appears to have been much 
prejudice for a long time against the Turkish herry as black as 
soot and as hitter, as in 1 663 a poetical satire, entitled A Cup 
of Coffee 07 ' Co fee in appeared, in which it is stigma- 

tized as — 

** A loathsome potion, not yet understood, 

S5’^rop of soot, or essence of old shoes, 

Dasht with diurnals and the book of news.” 

And in the Women^s Petition against Coffee,” 1674, they 
complained that it made men as unfruitful as the desert 
whence tbat unhappy berry is said to be brought.” As late as 
1711, we find the following passage in a letter written by 
I-I.— 28 
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Charlotte Elizabeth from Marly to her step-sister in Germany : 

I am griered to learn, dear Louise, that you have taken to 
coffee j nothing is so unhealthy, and I see many here who have 
had tc give it up because of the diseases it has brought upon 
them. The princess of Hanan died of it in frightful sufferings. 
After her death they found the coffee in her stomach, where 
it had caused several ulcers. Let this then be a warning 
to you.’* 

Coffee is cultivated by the Arabs in the lower valleys of the 
mountains of Yemen, the plant is watered regularly morning 
and evening, and lakes three years to arrive at maturity, when 
it forms a shrub from 7 to 11 feet in height. A good bush of 
Oudanee coffee produces 28 lbs. yearly. The beans are 
brought in December and January to Sanaa, from the sur- 
rounding districts. They are divided into seven classes, as 
skerjee, the best j oudanee j the largest, Soo, From Sanaa they 
are carried to Mocha and Hodeida. The people of Sanaa never 
use the coffee bean, but employ the husk, which they call 

Khishr/^ and which is prepared in the same manner ; they 
say that the bean is too heating, but that kishr is an infal- 
lible remedy for all disorders. (0. J. Cruttenden, T7'ans. Bom, 
Oeograph Soc. ii,, 45, 1836.)' Gruttenden notices the difficulty* 
experienced by the merchants in forwarding their coffee to 
Mocha, owing to the Turks having taken possession of the 
Tehama, and shortly afterwards we find that the trade was to 
a great extent transferred to Aden. 

The Dutch were the first European people to grow the 
plant at the end of the 1 7th century at Batavia from Arabian 
seeds. In 1690 one ot these was sent to Witsen at Amsterdam, 
and the plant soon became known in European gardens. The 
Dutch also imported the plant into the New World, the first 
coffee toeing grown at Surinam in 1718, whence in 1725 it was 
secretly carried to Cayenne by the French. Its introduction 
into the West Indies appears to be duo to a French naval 
offi-cer, who in 1720 or 1723 brought the plant to Martinique. 

At the present time coffee is cultivated in nearly all tropical 
and subtropical countries. The berries of some other species 



RUBIACJEUS. 


219 


are used, espedUdly t}iose of Q, liherica^ Hiem., from the West 
Coast of Africa. It is a larger and m*oro robust plant, and 
flourishes at a lower elevatijQn than (7, arahica ; , its berries 
also are larger. Coffee leares are preferred by the natives of 
Sumatra to the berries; with boiling water they afford a 
transparent, brown infusion, which when made sufficiently 
strong is by no means unpalatable. For foil particulars, see 
Hamhury Science Papers, p. 84. 

Coffee is pre|MHred in the East from the froahly-roasted berries 
crushed in a mortar and boiled in water ; su$ soon as the water 
boils the decoction is ready for use and is taken without sugar 
or milk in small cops (finj&n) about the siae of a large egg 
cup, and a glass of cold sherbet is taken immediately after it. 
It contains therefore hardly any of the caffeine, and its virtues 
almost entirely depend upon the aromatic products produced 
duriug the process of roasting. Coffee prepared in this manner 
or by a rapid process of infusion produces mental esihilaration, 
physical activity, and wakefulness. Jomaud says, One hun- 
dred and twenty grams of powdered coffee and 3 litres of an 
infuflwon made with 200 grams of different kinds of coffee 
enabled me to live for fi.ve consecutive days without lessening 
my ordinary occupations, and to use more and more prolonged 
muscular exercise than I was accustomed to, without any other 
physical injury than a slight degree of fatigue and a little loss 
of flesh. It appears to ns highly probable that all the effects 
which are stated to be product by the use of Kola seeds 
would also be induced by the ^consumption of coffee berries. 
Comparative experiments are certainly worth trying. 

It has been proved by experiment that under the influence of 
coffee theamount of blood circulating in the brain is reduced, but 
that it is brought to the nerve tissues under increased pressure, 
hence assimilation of nutritive material should ^.be increased 
in rapidity if lessened in quantity. Prolonged mental labour 
produces cerebral congestion and drowsiness, it is this con- 
dition apparently which coffee corrects by contracting the blood- 
vessels and lessening the amount of blood in the brain. Coffee 
like other stimulants quickens gastric digestion, stimulates the 
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secretion of bile, and by augmenting the peristaltic action of the 
intestine, promotes defecation; but if taken in excess, it para- 
lyzes the digestive function, and causes venous congestion of the 
liver, constipation and haemorrhoids. Coffee is often a useful 
stimulant in asthma, narcotism, delirium tremens, and during 
convalescence. Experiments upon animals have shown that 
coffee and caffeine are direct physiological antidotes to morphia. 
Coffee and caffeine have been used as diuretics in dropsy. Dr. 
von Schroeder of Strasburg, from experiments which he has 
made, arrives at the conclusion that caffeiue acts powerfully and 
energetically upon the renal secretion by direct stimulation of 
the secretory apparatus, but it may also so affect the vaso-motcr 
centres as to diminish the urinary secretion. In order to 
eliminate the action of the vaso-motor centres upon the secre- 
tory apparatus, Schroeder paralysed these centres in animals 
by means of chloral hydrate. The result was a marked lower- 
ing of blood tension. A rabbit of two kilos weight was narco- 
tised v?ith chloral, and canulas introduced into the ureters. 
Within 70 minutes 50 centigrams of caffeine was injected by 
three separate operations into the veins. The quantity 
of urine secreted daring this time was about eleven times 
greater than under normal conditions. Here the caffeine 
appeared to act directly upon the renal epithelium. To demon- 
strate this more clearly, Schroeder cut the nerves of one 
kidney, leaving those of the other intact. All vaso-motor 
influence over one kidney was thus prevented, while to pre- 
serve it intact over the other, the animal was narcotised with 
morphia .before the experiment. When caffeine was now 
introduced into the blood of the rabbit, there was a much 
greater urinary secretion from the kidney, the nerves of which 
had been divided, than from the other. 

The diuretic action of caffeine has hitherto been misunder- 
stood owing to the double infl tence which it exerts, viz,, 
excitation of the nerve centres -like strychnia, and stimulation 
of the secretory elements of the kidney, the latter being often 
completely neutralised by the former. Schroeder compares 
this double action of caffeine to that of pilocarpine. Snaiall 
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quantities of these alkaloids are suflRcient to cause a specific 
secretion. He considers that the action of caffeine demon- 
strates the glandular nature of the kidney and shows that it is 
not a simple filter. {Nouveautu ItemMes, Mars ^4, 1887.) 

To illustrate the toxical effects of coffee, the following 
examples may suffice : Fifty minutes after taking a drachm 
of citrate of caffeine a burning sensation in the throat was 
complained of, and giddiness with vomiting, purging, and 
abdominal pain. General paresis with tremor ensued, followed 
by collapse, but the mind remained clear {Boutk, Practitioner» 
xxxi., 48). Fort took an infusion of eight ounces ot coffee in 
a quart of water in the course of a day. The pu^so rose to 
114, sleep was impossible, muscular spasms occurred all over 
the body, and were very painful in the extremities, chest, and 
throat. The tongue was dry, there was nausea with fre- 
quent liquid stools, and the pulse ranged from 110 to 
1 14, and was intermittent. The next day there was headacfis# 
and anorexia. {Bull, de Therajp.i civ, 860.) The experimeBts 
of Liideritz upon cultivations of various bacteria (Bert, 
Wehenschr,, 1890,) show that tincture of coffee possesses marked 
antiseptic properties. These properties cannot be due to 
caffeine, which has little effect as a germicide, the tannin fuay 
exert some influence, but it is probably the products formed 
during roasting which are the most active agents. It is 
remarkable that a cup of coffee may he exposed to the air in 
a room for a week or two without the appearance of any 
micro-organisms in it. 

Description. — The seeds areovaT, longitudinally grooved 
upon the fiat side, usually almost completely deprived of the 
parchment-like, finely-wrinkled testa, fragments of which 
remain in the groove and sometimes upon the back. The horny 
albumen is of the shape, of the seed, according to the 
variety, of a yellowish, brownish* bluish, or greenish tint, and 
is folded, or rather rolled up, whereby the groove is produced. 
The embryo is situated under the convex side near one end, is 
slightly curved, and occupies about one-fourth the length of the 
seed. Kaw coffee has a very faint odour and a sweetish. 
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slightly asfsring'ent, and bitterish taste. The commercial varie- 
ties vary considerably in flavonr, in size, and in the shade of 
colonr. On heeping, coffee loses during the first year about 
8 per cent, in weight, principally moisture ; during the second, 
5 per cent., and during the third year 2 per pent., the flavour 
being at the same time greatly improved. 

In Mocha coffee the seed is often quite ovoid, only ajsinglo 
grain being contained in each fruit, 

Chemical cowiposiKon. -^The sweetish pulp of the pericarp 
contains several sugars, of which Boussingault- ( 1 881) found 
2*37 pei' cent, cane-sugar, -8*73 per cent, invert-sugar, and 2*21 
per cent, mannit. According to Payen's analysis (1849), coffee 
contains 18 per cent, of fat, 1&‘5 of glupose, dextrin, and an 
undetermined vegetable acid, 10 of vegetable casein, 5 of 
chlorogenabe of caffeine and potassium, 3 of nitrogenized prin- 
ciple, 0*8 of caffeine, 0*001 of solid volatile oil, 0*002 of liquid 
aromatic principle soluble in water, 6*7 of ash, and 1 - of rpois- 
ture, the remainder being cellulose. The fat consists of palmitin 
and olein. The acids contained in coffee -have been the subject 
of repeated investigations. These render it probable that, 
besides a little citric acid, the principal one is caffeoAannic acid, 
which, according to Rochieder, is Payen's chlorogenie add^ its 
precipitate with gelatin is soluole in the tannin solution; tartar 
emet'.c does not precipitate it, but it yields with lead i^lts and 
baryta solution yellow precipitates. Vlaanderen and Mulder 
{185&j separated this principle under the name of caffeic acid, 
and regard the other aoids of coffee (caffeanio, carulicy and 
caffeelic) as products of oxidation; and they believe the Various 
colours of raw cofiee to be due to mixtures of these derivatives. 
Th^ consider chlorogenie as a mixture of their oaffeic and 
cce;*utio acids ; Rochleder^s viridinic acid (1848) may be a 
similar mixture. The caffeio acid of Hlasiwetz (1867) is ob- 
tained by continued boiling of oaffeo-tannin with excess of 
potassa solution and separation by sulphurio a^d. When 
pure it has the composition 0^B[*O*,is in straw-yellow crystals^ 
forms mostly yellow-coloured salts, and, like the amorphous 
gum-like caffeo-tanniu, yields with fusing potassa protocatechuic 
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acidj By dry distillation pyrocatecbin is obtained. 

Zwenger and Siebert (1861) obtained from Java coffee 0*3 per 
cent, of kinio acid, wbicli' is most likely tbe coffeic acid of 
Stenbouse, obtained (1854) from coffee-leaves, and wbicb 
readily yielded kinone, when treated witb manganic deutoxide 
and snlpburio acid, {Stille and Maisch,) Konig and others 
have obtained tbe following results from tbe analysis of coffee 
from four various sources : — 



Konig 

Raw. [Roasted. 

. Payen. 

Raw. 

Smethan. 
Roasted 
average of 
seven 
varieties. 

Substances soluble in water. 

27-44 ^ 

27*45 




1*87 1 

2*31 


2*26 

hTitrogenoua matter 

n-48' 

12-05 

11- to 18 


Caffeine 


1*38 

-8 


Gaffe tannic acid 

1T8| 

. . . 

3-5 to 5- 


Fat 

13-23 

lS-03 

10- to 13- 

10-99 

Ethereal oil 


. . . 

-013 


Sugar 

3-25* 

1*32 



Sugar and dextrin 



16-5 


Other nitrogenous matter ... 

31-52 

38*41 




27-72 

24 27 

34- 

29*28 

Ash 

3-48 

3*75 

0-7 

4*19 

Snlnhlft n.ah ............. 




3*37 

Moisture 

li”l9 

3-19 

12‘ 

2*87 


For information regarding the composition of various coffee 
substitutes, tbe reader is referred to Kbnig^s work already 
quoted and to Batt ersball’s Food Adulteration. 


Tbe x’oasting of feoffee, which is best accomplished at a 
temperature of about 250® O., renders the seeds pulverizable, 
and at the same^time gives them a more agreeable taste an.(^ 
enables them to yield more of their constituents to The 

coffee thus acquires a chestnut-brown colour and loses about 
1 8 'per cent, of its weight. The generation of gaseous com- 
pounds ruptures the cells, and a peculiar and agreeable aroma 
is produced, probably through the decomposition of the fat and 
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tannin. But Payen^s (as well as Rocbleder^s) investigations 
failed to point out the principle to which the changes are due. 
Very probably they depend upon the decomposition of several 
of the organic compounds and unquestionably upon the produc- 
tion of a pyrogenated volatile oil, to which the grateful aroma 
is due. Caffeine does not partake of these changes* except that 
it is slowly volatilized at the temperature stated ; hence the 
roasting of coffee ought to be effected in closed vessels. Bern- 
heimer (1880) found nearly one-half of the products of roasting 
to consist of palmitic acid, the remainder being acetic acid, 
carbonic acid, probably acetone, hydroquinone, pyrrol, methy- 
lamine, ‘18 to ‘21 per cent, caffeine, and 'Ol or '05 coffeol, 
to which the aroma of coffee is due; it is an oil boil- 
ing at 195° C. (3 83"^ F.), and is probably a methyl ether of 
saligenin. (Stille and Maisch.) 

The extract from roasted coffee, mean of eight analyses, had 
the following composition : 100 parts of coffee yielded to water 
26*50 per cent, of extractive, oontaining ‘5 per cent, nitrogen, 
6’ 18 per cent, oil* 13*14 per cent, non-nitrogeaous matter and 
4*06 per cenr. ash, {Konig,) 

Mocha coffee yields as much as 7*84 per cent, of asli. — con- 
sisting chiefly of carbonates and phosphates of potassium, 
sodium, magnesium, and calcium, the earthy salts amounting to 
one-seventh or one-sixth of the weight. 

The percentage of caffeine contained in raw coffee has. been 
variously stated by different chemists to range from 0*23 
(Liebig) to 2*00 (Alien.) Paul and Cownley {Fharm, Journ.j 
Jarin and Feh, 18S7,) have, however, after examiningffourfceen 
different samples of raw coffee dried at 100° C., obtained the 
following very uniform results : — 


Kind of Ooffee. 

Moisture, 

p. 100. 

Caffeine, 

p. 100 ' 

Ooorg 

8*0 

1*20 

Guatemala. 


1*29 

Travancore,, 

10*0 

1*29 

Liberia (1 ) 

8*0 

1*30 

» (2) 

Bio 

8-0 

1*39 

9-1 

1*20 
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Kiud of Coffee 

aioisfcure, 

p. 100 

Ciiffoinej 

p. 100. 

Santos, Brazil 

.... 9*0 

1*29 

Manilla 

6-6 

1*20 

Ceylon 

.... 6-2 

1*24 

Perak 

.... 7'3 

1*22 

Costa-Rica 

.... 7*2 

1*24 

Jamaica (pale) 

.... 8*7 

1*21 

Do. (2) 

..... 9-0 

1*28 

Mysore , 

.... 8*0 

i* 2 a 


The process for the extractaon of the caffeine used by Paul 
and Cownley was the folio wingp : — The coffee in fine powder 
was mixed with moist lime and exhausted by alcohol in a WaitPs 
percolator. After removal of the alcohol the dry residue was 
mixed with a small quantity of water, acidulated by sulphuric 
acid to convert into sulphate the trace of lime present. After 
filtration the liquid was shaken with chloroform, and on the 
evaporation of the chloroform the caffeine was obtained in a 
crystalline, state. 

Commerce ^ — The coffee-cultivating region is Southern India ; 
it supplies most of the coffee consumed in India, and before the 
coffoe blight (which is caused by "’a fungus, Memileia vastatriXf 
spreading over the leaves and destroying their functions) it 
exported large quantities to other countries, as the following 
figures will show : — 


Official years. Quantities in Cwts. Value in Rupees. 

1878- 79 341,188 1,54,86,427 

1879- 80 359,313 1,62,67^465 

1880- 81 369,357 1,59,96,688 

1881- 82... 346,364 1,44,74,650 

1882 83 353,324 1,39,22,040 


Mocha coffee is imported into Bombay, where it fetches 
nearly double the price of Indian coffee - 

IDiplospora spliaerocarpa JDafz. HooTc. in Kew Journ, 
ii., p. 257. 

The berries of this tree, growing on the Western Ghauts, are 
known as wild Coffoo,” and, when ripening, are eaten largely 
by birds and jackals, but they have not been known to be used 
II —29 
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as a substitute for coffee either by the natives or European 
planters. The berries are f i.om to | of an inch in diameter, 
and are crowned by thecalycine areole. The seeds, numbering 
from 4 to 10, are arranged in a vertically imbricate manner in 
the sweetish pulp, they are round and flattened in shape, 
glossy on the surface, light-brown in colour and homy in con- 
sistence. The seeds turn dark brown when roasted, throwing 
off the parchment-like testa, and when powdered possess an 
aroma resembling that o£ coffee. The roasted and powdered 
seeds were submitted to Brig.-Gen. A. Kenney-Herbert, a 
great authority on Indian cookery, and he reported as 
follows. — The percolated liquor had a remarkably pleasant 
taste, having a marked flavour of coffee. Indeed, the only 
difference I could detect was this : — The liquor was not so dark 
in tint as coffee, being more golden brown than dark brown, 
and the beverage brewed seemed not quite so strong as would 
have been produced by a similar quantity of coffee powder. 
There can be no doubt of the distinct coffee-like properties of 
this powder, and the absence ♦ f any twang or conflicting flavour 
to mar its pleasant taste. 

The seeds contain an alkaloid, which can be separated in the 
same manner as, caffeine, an astringent acid, an aromatic body, 
some fat, one or more sugars, and four per cent, of mineral 
matter. The dried extract obtained by boiling water is 16 
per cent., or something less than that obtained from cultivated 
coffee berries* 

MORINDA CITRIFOLIA, z«m. 

Fig.— -J2/tcccZo Rori. Mai, i., t, 52; Wight lU,^ t, 126. 

MORINDA TINCTORIA, Baxb, 

Fig,— Bedd. FI, Sylv,, t. 220. 

Hab. — Throughout India, wUd or cultivated. The leaves 
and fruit. 

V€ntacular.—A% Atchi {Rhid,) A% Baratondi, A^sa, 
Nagakuda (Mar.), Nuna-maram {Tam,), Ach, Acliiia 
Munja, Pavattari (TeZ.), Maddi 
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History, Uses, &C. — The roota of these plants, in So-ns« 
krit Achohhuka, have long been in use as a red dye in India, and 
the leaves and fruit are used medicinally. A paste of the leaves 
combined with aromatics is given in diarrhoea and dysentery, 
and is also used as a tonic and febrifuge. The juice is used as 
an external application to relieve the pain of gout, and to 
promote the healing of sores. The fruit is considered to be 
deobstruent and emmenagogue, and when unripe is eaten aa 
a vegetable in cunues. Morinda is extensively culti’ .ited in. 
Malwa ; it is sown bi’oadcast or in drills, and the ground ploughed 
and harrowed. In from 15 to 20 days the seed comes up, the 
field is then weeded, and the ground stirred. This operation 
is repeated at intervals dnoring the first year, and in the dry 
months (January to June) the ground is three or four times 
irrigated. After the first year no further care is required, and 
in the third year the plant begins to bear flowers and fruit. 
In the fourth year the plants are dug up in February and 
March ; one beegah yields from 48 to 72 maunds of wet root, 
which is allowed to dry in the sun, and then separated into 
coarse, medium, and fine. A few plants are left for seed until six 
years old, when the fruit is gathered, placed in heaps, covered 
with straw and allowed to rot; the seed is then washed out. 
Wheat or other grain is cultivated between the trees. The root 
is exported to Guzerat and- Hindustan, See As. Research. iv» 
p 40, where an account of the method of dyeing with the root 
will be found. The plant is also cultivated in Southern India. 

description, — M. citrlfoUa is a small tree with oval, 
oblong, smooth shining leaves, 10 to 12 iuoheelong, and 4 to 
5 inches broad, veins pale, and pi'ominent on the under sur- 
face; flowers white, with along infundibuliform corolla ; fruit 
oblong, 3- inches or more iu length, and composed of the 
Succulent enlarged calyces,, enclosing many cartilaginous 
1 -seeded pyrenes ; it is of a pale yellowish green colour, and is 
marked with numerous circular soars ; when quite ripe it has 
an extremely ofiensive odour like that of putrid cheese. The 
seeds are black and not unlike quince seeds. If. tinotoria is a 
larger tree, having leaves, flowei'S and Iruit very similar to 
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cUrifoUa, but the fruit is smaller, and the leaves arc 
pabescent and in cwie variety quite tamentose. Some botanists 
consider it to be the wild form of M, citri folia. Morinda root 
Has a reddish-brown nearly smooth bark, which has a nauseous 
slightly bitter flavour ; the woody portion is hard and of an 
orange-yellow or reddish-yellow calci;r. The odour of the 
freshly dug root i? acrid and disagteeable. 

Chemical — Anderson has obtained from the root- 

bark of M. ckri/idia ly exhaastiug it with alcohol a crystalline 
principle, M&Hndin, to the presence of which the 

djeiing properties of the plant are due ; after repeated crystalli- 
zations from dilute alcohol morindin forms slender yellow 
needles of a satiny lusti\> soluble in boiling water, which on 
cooling deposits it in gelatinous flakes. Alkalies form with 
morindin orauge-r.ed solutions. Heated in a closed vessel 
morindin melts> boils, and emits orange vapours, which on 
condeup^vtion form long orange-yellow needles of Mormdon 
Rochleder {Jahresh, f. 1861, p. 548,) considers 
morindin to be identical wjth the ruberithrio acid which he has 
extracted from madder^ and morindon to be identical with 
alizarin, but morindin differs from ruberithrio acid in being 
insoluble in ether and in its behaviour with alkalies ; like 
ruboi'ithric acid it is a glucoside. Bict. de CMm,, t. ii., 

p. 464; JSdin. Phil. Trans., xvk, p. 434.) Two papers on 
morindin and morindon will be found in the Transactions of 
the Chemical Society for 1887 and 1888 by Prof. T. E. Thorpe. 

Commerce . — One sumai (bundle) of 450 seers or 270 lbs. is 
worth Bs. 16. The main- root i.s 12 annas per inaund, tbo small 
roofcaare more valuable and sell at He. 1 to He. 1-8 per maund 

PuKDERIA FCETIDA, Unn, 

Fig. — Griff. Ic. PI. As,, t. 479, f. 3; Qdrt. f. Fr'uct. Hi. 
L 195 

Mab. — Central and Eastbru Himalaya, Bengal, W. Penin- 
sula. The plant. 

Vernacular. — Gandhali (Hind.), Gandhabhaduli (Beng.), 
Hiranvel {Mar,), Gandhana (Ctw».), Puedebiri (Pahuriya). 
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History, Uses, &C. — An article of the Hindu Materia 
Mcdi'ca in repute as a remedy for rheumatism. The Sanskrit 
names are Prasarani, Apohi-vata, ^‘expelling- flati^lence, and 
Gandha-bhaddliya. It is the P.fcetida of Willdenow (Spec. J., 
1219), the Somaraji of the Asiatic Researches (IV., 261), the 
Oon-nolvulus fcetidiis o? (Amh. V. 436, 160), and 

tho Apocynitm fcetidumoiBuTmSinmxs (Ind.yp. 71). The plant 
is foand in most parts of India and all through the Malayan 
Archipelago, extending from the Mauritius northward to 
China and Japan; in Assam it is called ‘ BedoU 8'*ctta,^ and in 
China ^ Jimg-gala* ^ it has been lately brought to notice as a 
fibre-yielding plant ; Roxburgh says that the Hindus use the 
root as an emetic. Rumphius describes it as emollient and 
carminative, and useful in f'olio, spasms, rheumatism and 
gout. Oorre and Lejanne say that in 0oohia*0hina it is used 
as an emetic under the name of Tout dit. As a specific in 
rheumatism, used both internally and externally, it is best 
known in Hindu medicine. Bh4va Misra prescribes an elec- 
tuary (Prasdrani leha), which is made by boiling -down a strong 
decoction of the plant with treacle to the consistence of a thick 
syrup, and. then adding ginger, pepper and Plnmbago root. 
In Chakradatt'a the method of preparing a liniment (Kubja 
prsisarani taila ) will be found. (^Dutt^s Hindu Materia Mcdiea, 
p, 1 79. ) In the Bombay Presidency the plant is found in the 
Southern Goncan. 

Description. — Stem ligneous, twining, young parts 
round, smooth ; leaves opposite, long petioled, oblong- cordate, 
pretty smooth, entire; stipules broad -cordate ; panicles axillary 
and terminal ; flowers numerous, of a deep pink colour ; bracts 
ovate; berry dry, compressed, smooth, with five lines on each 
side, one-celied, two-seeded ; seed compressed, smooth, with a 
membranous ring all round. (Worfig. see Baillon’ s Nat. Hist.j 
YqI. VII. j p. 274.) All parts of the plant give off a most 
offensive odour of bisulphide of carbon when bruised. 

GJieynical composition * — By distillatiou with water a volatile 
oil was obtained, which had the highly offensi 7 e. odour of the 
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fresh drug. We also obtained evidence of the presence of at 
least two alkaloids ; one was soluble in ether and was deposited 
in minute needles which assumed an arborescent form : the 
second alkaloidal principle was only slightly soluble in amylic 
alcohol, chloroform or benzene ; we failed to obtain it in a 
crystalline form. No -special colour reactions were obtained 
with either principle. We propose provisionally for these 
principles the names and ^ Fcederine* 

SPERMACOCE HISPIDA, Linn. 

Fig* — Rheede^ Hort. Mai. ix. t. 76 ; Burm. Thes, Zeylan. t. 
20, /. 3. Shaggy Button weed {Eng.). 

Hab. — Throughout India. The roots. 

Vernacular. — Madana-ghettu {Tel.), Nutti-churi 
Ghanti-chi-baji, Dhoti, Gondi (^Mar.), Thardavel {MaL), Mad- 
ana-buntakadu {Beng.}. 

History, Uses, &C. — in Southern India the Sanskrit 
name of this plant is said to be Madanaghanta, and there is a 
Hindu myth that an oyster will open its shell if touched by 
the plant. The seeds are thought to be aphrodisiac, and the 
plant is prescribed to cure hsemorrhoids. Kirkpatrick says 
the seeds are cooling and demulcent, and are given in dysen- 
tery in doses of one pagoda. Rheede says of it : Succus 
expressus cum butyro decoctus lienterise prodest.** Ainslie 
states that it is used as an alterative and purifier of the blood 
like sarsapai^illa, and is prescribed in decoction, the dose of 
which is four ounces or more daily. In the Concaa it is eaten 
along with other herbs as a vegecable. A-Ccording to Belanger 
it is used as a tonic and stimulant in Max^inique. 

UescriptioH. — A procumbent, scabrous, or hirsute herb j 
root fibrous, annual or perennial ; leaves obovate sjiathalate, 
oblong or elliptic, obtuse or acute, coriaceous, J — 14 by 4 to f 
in. ; flowers 4 to 6 in a whorl, blue or white- j capsules hispid 
or pubescent; seeds oblong, granulate, opaque. In s6me 
forms of the plant the leaves have cartilaginous edges. 
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RUBIA TINCTORIUM, Linn. 

— Cashmere, Sind, Af^hanist^, Enrope. The roots. 
Madder {Eng.}, Garance iFr.). 

RUBIA CORDIFOLIA, Kai/nri, 

Fig.— Jc., 187; Dene in Jacq. Voy, t. 92. 

Heart -leaved Madder Garance a feuilles cordiformea 

{FT.)n 

Hab.— ‘Tlirougliout tlie liilly districts of India. The roots^ 

Yernacular. — Manjith, Majith (fi-wwi., Gue,), Manjitti, 
Bhevelli (Tam.), Manjishta, Tamra-valli (TeZ.), Manjushta 
(Qan*)^ Maigit {JBGng,)^ Manjeshta {‘Mar,). 

History, Uses, &C.—— Madder is used in Hindu medi- 
cine as a colouring agent: medicated oils are boiled with mad- 
der to give them colour. It is also a useful external astrin- 
gent, and is applied to inflamed parts, ulcers, fractures, &c. 
Ohahradatta recommends madder rubbed with honey as an 
application to the brown spots of p'tyriasis versicolor. The 
Sanskrit name is Manjishtha. Under the names of Fuvvah 
and Bdnas, Arabic and Persian writers treat of madder, pro- 
bably the produce of J5. tinctorium, * 

They do not, however, make any distinction between the 
species, but simply mention a wild and a cultivated variety. 
The Mahometans consider the drug to be deobstruent, and 
prescribe it in paralytic afEections, jaundice, obstructions in 
the urinary passages and amenorrhcBa.*f They mention the 
fruit as useful in hepatic ofostruetion, and a paste made from 
the roots with honey, as a good application to freckles 
and other discolorations of the skin. The whole plant is 
reputed to be alexipharmic ; it is also hung up in houses to 

* The author of the Makhzan gives Hubia as the European, PdzarMs as 
the Greek, and Albisam as the liatin name of madder. Cf . Pliny 19, 17 ; 
24t, 56, who calls it Rubia and Erythrodanus. 

t Cf. Theophr. H. P. ix., 14. 
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avert tlio evil eye, and tied to the necks of animals with the 
same ohject.* 

Ainslie observes that the hakims are in the habit of pre- 
scribing* an infusion of madder root as a grateful and deob- 
struent drink in cases of scanty lochial discharge after lying-in, 
{Materia Indica II., p* 182.) In another notice of the article 
(Oj?, cU. I., jp. 202), he remarks that it would appear to he 
chiefly produced in Cachar, and the root is in great demand in 
the adjacent countries, for dyeing their coarse cloths and stuffs 
red ; the Nep'alesp are in the habit of bartering it for rock salt 
and borax. Kinnier and Tavernier notice the abundance of 
madder in Persia and Makran. Dr. G. Playfair, in a note 
appended to his translation of the Taltf-i^sharifi (jp. ] 50) 
states that if taken to the extent of about 3 drachms several 
times daily, it powerfully affects the nervous system, inducing 
temporary delirium, &o., with evident determination to the 
uterine system. JS. cordifolia is common throughout the 
hilly distbicts of India, but the Bombay market draws its 
supplies chiefly from JBihelat through Sind, where JK. tinctorium 
is cultivated. 

Oescription. — Madder root consists of a short stock, 
jErom which numerous cylindrical roots about the aiae of a quill 
diverge ; tuese are covered by a thin brovmish suber which 
peels off in flakes, disclosing a red-brown bark marked by 
longitudinal furrows. The taste is sweetish at first, after- 
wards acrid and bitter. 

Okemioal composition.- — According to Bucholz, the con- 
stituents of madder are as follows — Kesinous red colouriiig 
matter 1*2, extractive ditto 39*0^ reddish brown substance 
soluble in alcohol 1-9, pungent extractive 0‘6, gummy matter 
9*0, woody fibre 22*5, matter soluble in potash 4*6, salts of 
lime with colouring matter 1*8, water 12*0, loss 7*4, The 
colouring principles of JR. thiotoriuin are purpur in a>nd alizarin, 
while B. cordifolia yields purpuriu and a yellow colouring 

♦ Compare with Dioscorides iii., 151. vtpX 4Fpv^po5di^ov> and Pliny 10, 17; 
21, 56. 
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principle called by Stenhouse munjistin : it is to this fact that 
the inferiority of the latter plant as a dye-stuff is due. Accord- 
ing to Higgins, the roots of B. eordifoUa yield from 50 to 55 
per cent, of garunciny which has only half the dyeing power of 
garancin made from JR. tinctorium. {Calvert , Dyeing and Calico 
Printing . ) 

The medical action of madder, if any, is probably due to 
the small quantity of acrid and resmous matter contained in 
it. For an account of the colouring materials, which are. of 
great importance to the dyer, tJre^s Dictionary of Arts and 
Manufactures and Watts^ Dictionary of Chemistry may be 
consulted. 

Commerce. — Madder from Sind fetches a higher price than 
that grown in India ; it is shipped from Karachi to the extent 
of about 1,600 tons annually, and is worth about Rs. 17 per 
cwt., nearly double the price of Persian madder. The 
imports of madder (chiefly Persian) into Bombay do not 
exceed 7,000 owts. annually 
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NARDOSTACHYS JATAMANSI, DC. 

Fig. — DO. Mem. Valer. 7, «. 1 ; Boyle III. 242—244, L 64. 

Hat* — ^Alpine Himalaya. The rhizome. 

Vernacular* — ^Chhar,. Balchhar, Jatamasi (Hwd.), Jatamansi 
{Beng.y Mar.), Jatamashi {Tam.), Jatamamshi {Tel.)y Jata- 
manshi {Can.), Bhutkes {Pahdriya) . 

History, 'Uses, &C. — This plant, in Sanskrit data- 
tndnsi, Mansi, Bhutakesi (‘‘demon’s hair”), Pisita, Tapasvini 
and Mishi, has from a Tory remote period been in use a>mong 
the • l^indus as a perf umt; and medicine. It is mentioned by 
SusrUta in a prescription for epilepsy » and is prescribed by 
Hindu physicians as a nervine tonic and carminative, and 
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ai'omatic adjunct in tlie preparation of medicinal oils and 
g'liritas (butters). In the Niglianfcas it is described as cold 
and a remedy for leprosy, morbid heat and erysipelas. It is 
the Nardin of Dioscorides, which that writer tells us was also 
called Qangitis, because the Ganges flowed from the foot of 
the mountains where the plant grew. 

Arabic and Persian physicians describe Jatam^nsi under the 
name of Sumbul-i- Hindi, Indian Spike/* to distinguish it 
from their Sumbul-i-Rumi orlkliti {Valeriana celtica)^ the root 
of which is much used in Turkey and Egypt as a perfume. 
The author of the Mahhzdn-^l-Adwiya compares Jatamansi 
root to the tail of a sable. He describes it as deobstruent and 
stimulant, diuretic and emmenagogue, and recommends it in 
various disorders of the digestive and respiratory organs, and 
as a nervine tonic in hysteria. He also notices the popular 
opinion that it promotes the growth and blackness of the hair. 
The dose is about 45 grains as an expectorant. 

Ainslie states that the Yytians in Lower India prepare a 
fragrant and cooling liniment for the head * from this drug, 
and also prescribe it internally as a purifier of the blood. Sir 
W. O’SBaughnessy states as the result of his experience with 
jatamansi, that it is a perfect representative for valerian. 
{Bengal Diep,, p. 404.) 

When taken habitually in moderate doses, valerian improves 
the appetite and digestion without confining the bowels. Two 
drachms at a single dose may occasion a sense of heat and 
weight in the abdomen, eructations, and even vomiting, colic, 
and diarrhoea-; also some excitement of the pulse, general 
warmth, and either perspiration or diuresis. In somewhat 
smaller doses its operation is chiefly restricted to the nervous 

* The hair-i?<^sh in common u*e among Indian women, axid called 
Angalepan, Angodvartan, Sughandi-puri or Utnen,. ta composed of GAraXa 
(seed of Prwms Makalib), KUpiUrkachri {Kawgferia Golanpa), Vila {An~. 
drcpogon tiwncoEfit#), Pich {Pogogiemon PatckouU), Jatamansi {Nardosia- 
dkys Jatamann)^ UpaUt (Saaasarea Lappa), Nigarmoth {Cpperme per^ 
Dauna (Artemisia Sieversiana), and Hurwa {Origamtm, aereral spe* 
cies). Other articles are sometimes added. 
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system j it renders the mindtranquil, disposes to good humourand 
activity^ produces sometimes a lively formication in the hands 
and feet, and a sensation ahont the head and spine which 
has been compared to the aura epileptica. Sometimes^ on the 
contrary, there is a sense of embarrassment in the head, witii 
heaviness and pain. In states of morbid nervous excitement 
without fever, when through exhaustion the pulse has become 
small and frequent, valerian lessens its frequency and increases 
its force and volume 

Given to rabbits in doses of from 1 to 3 drachms, vaterianic 
acid renders the hearths action more rapid, but feebler : the 
respiration is hurried at first and then slower ; and death usually 
takes place in three or four hours, preceded by prostration and 
convulsions. If death occurs speedily, the gastric mucous 
membrane is pale, but if delayed it may be congested ; the 
kidneys are apt to be congested and the urine bloody. Oil 
of valerian appears to lessen the excitability of the spinal cord, 
and even to paralyze it, since two Cgm grO> injected under 
the skin of frog, have been found capable of preventing tetanic 
spasms after a like injection of 5 Mgm. gr.) of strychnine 
Given alone to these animals hypodermically, it impair 
mobility and sensibility. Valerianic acid, applied to the 
human skin, produces a white spot, followed by irritation anfi 
redness, and upon the tongue it may cause the epithelium! to 
exfoliate- 

As a medicine valerian is not a cure for hysteria, but it is a most 
valuable palliative when employed to avert or mitigate hysterical 
paroxysms provoked by some accidental cause. Especially is 
this the case in females of weak constitution and excitable 
temperament, an4 who are exhausted by care and anxiety. It 
is still more efficient in preventing the development of those 
hysteroidal attacks which weak and morbidly sensitive girls and 
women are liable to, and which consist in an excessive suscepti-- 
bility to impressions, and in the power of converting into real 
sensations the suggestions of a disordered fancy, whereby 
countless subjective perceptions and various disordered actions 
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of the lungs, heart, stomach, &c., arise. In mild cases of mental 
derangement, especially when caused by nervous shock or 
strain; in nervous atony simulating paralysis ; in cases also of 
irregular distribution of tl e blood, accompanied, it may be, 
-with indications of cerebral congestion, or, on the other hand, 
of cerebral ansetnia, of which the chief symptoms are vertigo, 
a sense of rush of blood to the head, or fainting, confusion of 
sight and hearing, &c., which more than at any other time 
are apt to occur about the menopause, — valerian is the most 
promptly efficient of all the palliatives that have been used. 
In all these cases valerian exhibits the same potency as 
asafwtida, musk, and castor, and more decidedly. Oil of 
valerian dissolved in ether ma^’^ be administered by inhalation 
in such attacks. Valerian is one of the best remedies for 
nervous headache, especially when it is associated with ammonia, 
as in the ammoniated tincture of valerian or the popular valeri- 
anate of ammonium. These preparations may be used advan- 
tageously, along with a carminative tincture, in casevS of 
Jlatulence accompanied with palpitation of the heart. The 
same medicines are equally efficient in relieving infantile 
colic. 

Valerian is one of the innumerable articles that from time 
to time have been vaunted as remedies for epilepsy, and, 
allowing for the common error of confounding epilepsy with 
epileptiform reflex convulsions, and even with hysteria, there 
can be no doubt that it has sometimes cured the disease iu 
females and young children, and especially when it originated 
in fright or some analogous impression. Even in those cases 
it must be administered in large doses and be long continued, 
while other and especially hygienic measures are employed to 
give permanent strength to the nervous system. 

Valerian is useful in the treatment of the milder forms of 
delirium tremens, especially when they follow surgical opera- 
tions or injuries, and in the ataxic phenomena which belong 
to the typhoid state .of fevers and inflammations. It has had 
some reputation as a veimifuge for children when associated 
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with purgatives, such as jalaps and by enema as a remedy for 
ascarides of the rectum. It has also been used successfully 
for the relief of dysmenorrhcea and in 'polyuria or diabetes 
msipidus. Bouchard, however, claims that when the urine 
contains an excess of urea (azoturia) or of sugar (glycosuria), 
valerian diminishes the amount of solids discharged and thus 
acta as a conservator of tissue and of force. {SUtle and 
Maisch,) 

Description. — The drug consists of a short portion of 
rhizome about as thick as the little finger, of a dark grey 
colour, surmounted by a bundle of fine reddish-brown fibres, 
the whole forming an object not unlike the tail of a sable or 
martin. The fibres are produced by an accumulation of the 
-skeletons of the leaves, and are matted together, forming a kind 
of network; amongst them the remains of flower stalks may be 
found. The odour of the drug is heavy and peculiar, like a 
mixture of Valerian and Patchouli, the taste bitter and aroma- 
tic. When the central portion is removed and cut across, it is 
seeu to consist of a thin cortical portion connected with the 
central woody column by four medullary bands, between which 
are situated large canals which contain the fibro-vascular 
bundles. The central woody column is of a red-brown colour, 
angular and joiuted, having a certain amount of resemblance 
to the vertebrse in the tail of an animal. 

Chemical composition. — rKemp (1884) obtained three fluid 
ounces of the oil from 56 lbs. of jatamdnsi, and found it to 
have a molecular rotation of — 19*5 in 100 mm., the specific 
gravity at 82° P. was 0*9748. One hundred pounds uf the 
root submitted to distillation with water by Messrs. Kemp and 
Co. (1890), yielded fifteen ounces of a pale yellow oil of valerian- 
like odour, and a faintly acid distillate. A fine violet or bluish 
colour is produced, as with oil of valerian, by mixing a drop 
or two of the oil with about 20 drops of carbon bisulphide and 
a drop of'strong nitric acid. With sulphuric acid the oil gi'^^es 
a reddish brown coloration. On boiling the oil acquires a 
darker hue and a greenish fluorescence. (X G. Frehhla ) 
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The most important constituent of valerian root is ifs volatile 
oil. Free valerianic acid does not exist in the fresh rootj but 
is generated from the volatile oil on exposure. The latest in- 
vestigation of the oil IS by Bruylants (1878)5 who ascertained 
some new facts. The hydrocarbons was named hornee?ie 

by Gerhardt (1841) and valersne by Pierlot (I859j. The 
valerol of the latter differed from Gerhardt’s valerol, 
which he believed to become oxidized in contact W'ith air to 
valerianic acidj carbonic acid being given off at the same time 
Bruylants explains the generation of valerianic ncid in old oil 
of valerian from the decomposition of G ^ winch 

is the valerianic ether of boimeol ; besides this one, it contains 
the corresponding ethers of formic and acetic acids, the alcohol 
ho^meol, and its ether, Gerhardt assumed 

the production of borneol from the hydration of borneeae. 
For a comparison of the chemical constitution of the root of 
an Indian oflSeinal valerian with that of the European drug, 
the reader is referred to the next article. 

VALERIANA WALLICHII, DG. 

Fig . — Asiat. Research* li*, p* 405. 

Flab. — Temperate Himalaya, The rootstock. 

Vernacular . — Tagar {Hind*, Bettg*, Mar*), I'agar-ganthoda 
(Gw®.), Naudibattal {Can.), Mushkd wali, Bala {Punjab), 
P£mpe {Bhutan). 

HistOPy, Uses, &C. — Afrapprant drug called Tagara is 
frequently mentioned-by Sanskrit writers, other names for it 
are HandySvarta, Nandini, Varhini, Nahnshdkhya, and Pindi- 
tagara. It is described in the 'N’ighantas as sweet, emollient, 
pungent, hot and light ; a remedy for suppresion of urine, 
poisons, epilepsy, swoons and headaches. Besides it medici- 
nrxl uses it is an ingredient in perfumed powders, in the same 
manner as jatamansi. The drug appears tn have attracted the 
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afcl-ention of the Mahometans physicians of India, as we find it 
described by them as an Indian kind of Asirnn ( Asarabaooa). 
The author of the Makhzan-el-Adwiyct> describes sev’eral kinds 
of Asa run, and says that the kind known as Tagar in India is 
with rice spirit given "to people attacked by. small-pox to lessen 
the eruption of pustules. Stewart notices the export of this 
drug to the plains of India for medicinal use. Sir William 
Jones (As. Besearch. 11. , 405,) obtained the plant and supposed 
it to be the source of the jatamansi root of commerce. 

It appears to be the Sumbul-jibali of the Arabs and the 
Kishai-w^la of the Persians. Kecent experience has shown 
that this drug like jatamansi is an excellent suhstitute for the 
root of our Pharmacopoeias. 

Description* — The rhizomes are crooked, about two 
inches long and ftom i to i an inch in diameter, of a dull 
brown colour, marked with transverse ridges, and thickly 
studded with circular prominent tubercules, to a few of which 
thick rootlets still remain attached. The crown is marked by 
a number of bracts ; the lower end is blunt. The rhizome is 
very hard and tough, and the fractured surface greenish brown. 
The odour is like Valerian, but much more powerful. 

Microscopic structure — Examined undex the microscope the 
outer bark is seen to be composed often or twelve layers of 
compressed cells; within this is a starchy parenchyma, and 
next to it a cambium layer; within the cambium layer is a 
broken ring of vascn'ar bundles, and lastly, a starchy paren 
cbyma, thickly strided with conglomerate masses of large 
cells, having greenish-yellow contents of a resinous appear- 
ance. 

Chemical ecmposition. - An analysis of the rootstock supplied 
by one of ue* has been made by J. Liudenberg, and the results 
compared with a fresh analysis of ff*-® roots of Valeriana 
officinalis made by the same chemist. {Pha/rm. Zeitschr. fur 
Russland, 1^86. ) — — - " 

* Erroneously supposed at the time to be the root of V. HardwtcJctt. 
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Th& following table shows the results — 



V. Wallich. 

officin 

Moisture 

10-46 

31*57 

Ash 

..... ... 4-04 

4-31 

Fat and resin, soluble in petroleum- 


benzine * 


0*36 

Volatile oil and valeric acid. 

sol. in 


benzine 

1-005 

0-90 

Volatile acid, soluble in ether 

0-385 

0-31 

Resin and wax, soluble in ether, 

0-56 

0*85 

Resin soluble in alcohol 

i-05 

0-975 

Tannin 

3*13 

1*64 

Citric, tartaric and other acids. 

0-335 

0-565 

Glucose 


6*82 

Other substances sol. in water. 

insol. 


in alcohol 

3 4-96 

14*39 

Mucilage and albumin, sol. in water... 4*16 

2-97 

Albuminoids extracted by soda. 

9-78 

7-83 

Metarabic acid, phlobaphene and al- 


buminoids ...... 

19-10 

16*70 

Starch 


3 2*87 

Cellulose . 

10-36 

11-65 

Ijignin and other compounds ... 

10*015 

36-80 

Com'merce. — Tagar is chiefly used 

as a perfume 

in ' India, 


much as valerian was formerly in Europe. Value, Rs, 7 per 
Surat maund of 371j Iba. 

Valeriana Brunoniana, a variety of V. ZeachenauUii, 
J)C., growing on the Nilgiris, aflTords a root which. develops , a 
strong odour of valeric acid when dry, and yields to distillati<m 
with water a considerable amount of volatile oil. Dr. G. Bidie 
h6bs recommended it as a good substitute for European 
valerian. 

The Indian form of Valeriana officinalis' { V. duhia, 
Bunge), Ledeh, Tc, El. Boss, t. 350, occurs in North Cashmere, 
but is not known to be used medicinally by the natives. 
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Royle (AntiqnUy of Hindik p. 8§,} tte use of 

V . Uardwickii, WalL^ for medicinal purposes in 
Wallicli (Fi. As, Ear,, p. 40), speakin^g of the same plstst, 
says'; Nomea omaium specierani in Nap^lia, OhamahaJ^ 


COMPOSITE. 

VERNONIA ANTHELMINTICA, mm 

Fig. — 'Burm, Thus, 210, L 95 ; Rheede Sort, Mdl, ii,, f, 24. 

— Throughout; India. The fruit. 

Vernacv>l(tr . — Kali^jiri, Somraj, Bakchi (JETind,), Sotmrfil 
CBeng.), Kadvo-jiri {Quz,)y Kdttu-shi^again {Tam,}, Karalyd 
(Afar.), Adavi-jHakara {Tel.}, Kadu-3irage(OaaO- 

History, XJS€S, &C. — The Sanskrit names of this com- 
mon Indian plant are Yakuchi, Somaraji or Somaraj^ and 
Avalgaja. It has long been highly esteemed as one of the prin- 
cipal remedies for leucoderma and psoriasis, and is also used 
as an anthelmintic in combination with other remedies. For 
- administration in skin diseases Chakradatta directs the drug to 
be powdered along with an equal quantity of black sesamum, 
and a drachm of the powder to be taken in the morning with 
tepid water, after perspiration has been induced by exercise or 
exposure to the sun. The diet should consist of milk and rice. 
In leucoderma, a decoction of emblio myrobalans and catechu 
is given in addition to the powdered Vakuchi. Externally 
the drug is applied in skin diseases in a variety of forms, such 
as paste^ oil, &c. Vdkuchi is described in the Nighantas as 
sweet, pungent, digestive, bitter, alterative, astringent, cold, 
cardiaoal, dry, antiphlegmatic; a remedy for cough, fever, and, 
intestinal worms. The author of the Mahhzan’-d^Adwiya de- 
scribes Kaii-jiri, and states that it is given internally to remove 
phlegm and worms from the intestines, and that a poultice or 
plaster of it is used to disperse cold tumors. He concludes by 
saying that the drug is hot often prescribed internally, aa it is 
il ~8l 
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thought to Iraye injurious effects, but that it is mucli ttse^ as a 
catt}? medicine. Indian Mahometan druggists sell this drag 
as a substitute for Atrilal (Anihri»eK9 Gert^tvam). Ainslie 
says: The small dark'*eok>ured and extrensely bitter seeds ef 

this annual plant are considered as powerfully anthelmintic, 
and are also an ingredient of a compound powder prescribed 
in snake-bites.'* Bheede states that an infusion of them is 
given on the Malabar Coast for coughs and against flatulency. 
The dose of the seed in powder, when administered in worm 
cases, is one pagoda weight twice daily, {Materia Ind. JI,, 
p. 54). According to the Pharmacopeia of Indict^ the ordinary 
dose of the bruised seed as an anthelmintic, administered in 
^electuary with honey> is about drachm, given in two eqaali' 
doses' at the interval of a few hours, and followed by an ape- 
rient; the worms are generally expelled in a lifeless state. 
Dr Ross speaks favourably of an infusion of the powdered 
seeds (in doses of from 10 to 30 grains) as a good and certain 
anthelmintic for ascarides* In Travancore the bruised seeds,, 
ground up in a paste with lime juice, are largely employed as a 
ineaus of destfoying pediculi. Dr. Gibson, as the result of per- 
sonal experience, regards them as a valuable tonic and stoma- 
chic in doses of 20 to 25 grains ; diuretic properties are also 
asHigued to them. {Pharmacopceia of India ^ p. 126.) In the 

Concan the following formula is in vogue as an antiperiodic — 
Verskonia seeds, Chiretta, Picrorhiza root, Dikamali, Rockssdt 
and Ginger, p. seq. Powder, and give 6 massas in cold water, 
in which a red hot tile has been quenched, every morning. 

Description, — The achenes are about inch long, of a 
dark brown colour^ covered with whitish scattered hairs, 
cylindrical, tapering towards the base, marked with about ten 
paler longitudinal ridges, and crowned with a circle of short 
brown scales. The taste is nauseous and bitter. 

Chemical composition . — The seeds, as sold in the bazars, lost 
9‘88 par cent, when heated to 100° 0. The ash amounted to 7*7 
per cent., and was free from manganese. The nowdered seeds 
were digested with 80 per cent, alcohol, most of the alcohol 
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4isi;illed off, and the remainder allowed to evaporate by expo- 
sure to sir. The alcoholic distillate contained no volatile prin- 
ciple. The alcoholic extract contained a larg'e amount of an 
amber-coloured oil soluble iu petroleum ether, as well as 
resins. By agitation of the alkaline alcoholic extract with 
ether^ a somewhat bitter extract was obtained, which, besides 
containing resins, afforded evidence of the presence of an alka- 
loid, which gave reactions with the usual alkaloidal reagents* 
but which afforded no special colour reactions. We have pro- 
visionally called this principle Vernonine. 

Com/m^Tce , — The plant is common in waste places through- 
out India. The country people collect the fruit and bring it 
for sale in the cold weather. 

V alue. — Rs. per Surat mannd of S74 lbs. 

Vemonia cinerea. Less., Bheede Rort, MaL X., U 64, 
a common weed throughout India in the rainy season, is con- 
sidered bo be the Sahadevi of Sanskrit medical writers in 
Northern, Southern, and Western India. In the Hindi and 
Marathi vernaculars it bears the Sanskrit name ; in Guzerathi 
it is S4deori, a modification of the same name ; iu Bengali 
Kfikseem ; and in Tamil Sira-shengalanir. Under the latter 
name Ainslie (Mat, Ind^ II,, 363) notices it as the Gheratti- 
kamma of the Telingis, used in medicine by the Hindus, in. 
decoction, to promote perspiration in febrile affections. In 
the Nighantas it is described aS cold, sweet, strengthening, 
astringent, correcting all the humors. For the numerous 
synonyms, and for a description of this very variable plant, we 
must refer the reader to the Flora of British In<PUi, It has 
jxo very sensible properties, and the medicinal virtues ascribed 
to it by the Hindus appear to us to be imaginary. 

Elephantopus scaber, Linn., Wight u,, t. 1086 ; 
Bheede Sort. Mai. as,, t. 7, common in shady places through- 
out India, is the Go-jihva, ox tongue, of Sanskrit writers, 
and is described in the Nighantas as cold, light, astringent, 
cardiacal, alterative and febrifuge ; expelling bile and phlegm, 
and curing urethral discharges. Kheede tells us that a 
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decjocfcion of tiae root and loathes, w>th cum:ii ®tid butter 
milk, is given on tbe Malabar Coast in dysnria, and in diar- 
rboEja and dysentery. Ainslie calls it Vi'ickly -’leaved Elejohant’s 
Footf and remarks that Sloane and Browne, in speakin^f of this 
plant, way,, it isr accounted a good vulnerary, and grows in tbe 
wood® of Jamaica very plentifully; the leaves are frequently 
employed instead of Oarduus hcnedictus amongst the inhabit- 
ants of the French West India Islands. The plant has a 
fibrous root; the leaves are chiefly radical and spread flat upon 
the ground) they are oblong, wrinkled, cronnlate and very 
hairy; the flower stalk is bi*auched, about a foot high, bearing 
a few sraall leaves and heads of flowers with pale purpie 
florets. The plant is mucilaginous and astringent. The ver- 
nacular names are Gobhi ( iT/’/id. ), Gojialata (Seny.), Gojibha 
(Mar.), Ana-shovadi (Tam,), Hakkarik^ {Can.). 

Lamprachsenium microcephalum, Bentk., is a 
plant of Western India called Aja-dandi and Brahma- dandi 
iajSan&krit, and Brahmadandi in Marathi atid Canareae, It 
has flowers which smell like chamomile, and a branched, sca- 
-brous pubescent stem ; leaves petioled, elliptic-acuminate, 
gradually attenuated into the petiole, pubescent above, hoary 
and iomcntose beneath ; heads of flowers small, solitary at 
the apex of the branches; scales of the involucre squariosej 
hoary and toiiioatose beneath, exterior ones lanceolate acumi- 
nate, bristle -pointed, ciliated ; seeds smooth, shining, without 
ribs. I^he plant is used medicinally as an aromatic bitter, but 
ia of little importanco as a medicine. 

Ageratum conyzoides, Linn., has a strong, aromatic, 
and rather disagreeable smell ; it has a reputation, among the 
Hindus as an external application in agues, and is also worn 
as a charm ngainat ague when dug up on Sunday with the 
proper ceremonies. The juice is said to be a good remedy for 
prolapsus ani. It is freely applied and tbe gut replaced. 
Corre and Lejanne state that the plant is used as a sudorific in 
Beunion under the name of Herbs a hone. A. conyzoides is 
sometimes confounded by the natives with fernonia cinere^Uf 
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and supposed to be a kind of Sahadevi ; it is tbe Agera^um 
cttnUfoliunn of Boxburgb, and is called Uchunti in Bengal and 
Osari in Western India. The plant is a conlmon annual weed 
tliroughout India, appearing after the »'ains and flowering 
through the cold season ; it is from 1 to 2 ft. in height, his- 
pidly hairy, leaves petjioled, ovate crenate, heads small, in 
dense terminal corymbs, bracts sti-iate, acute, ray-florets many, 
pale blue or white, achenes black, pappus scales 5-awned, often, 
serrate below. (FI. Br. Ind., iii.j 243.) 

BUPATORIUM AYAPANA, VenU 

Fig* — Vmt. Hort. Malm. t. 3. 

Hab ♦—America, Cultivated in India. The herb. 

Vernacular. — Ayap^na ( Hmd., Man, Beng.), Ay apdni (Tatn., 
Tel.), Allapa {Ouz.y, 

History, Uses, &C. — Venteilat found this plant grow- 
ing on the banks of the river of t he Amazons; it is also a native 
of Cayenne; another species, perfoliat'um, is considered as 
a febrifuge in America. The Ayapana has been cultivated in 
India for a considerable time. Ainsliesays of it: — '' This, small 
shrub, which was originally brought to India from the Islo. of 
Prance, is as yet hut little known to the native practitioners, 
though, from its pleasant, sub-aromatic but peoulliar smell, 
they believe it to possess medicinal qualities. At the Mauri- 
tius it is in great repute, and there considered as alterative and 
antiscorbutic; as an internal remedy it has certainly hitherto 
much disappointed the expectations of European physicians. 
An infusion of the leaves has an agreeable and somewhat spicy 
taste, and is a good diet drink ; when fresh and bruised, they 
are one of the best applications I know for cleaning the face of 
a foul ulcer.” (Mat. Ind. II. ^ p. 35.) Mr. Dyer informed 
Ainalie that the plant was cultivated. itL the Island of Bourbon 
for the purpose of being dried and sentlbo Prance> where it 
was used for making a kind of tea used as a substitute for the tea 
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of China, According to Gaibourt it is now almost forgotten* 
{Hist. Nat 6®^® JSd. Ht., 68.) In the Pharmacopoeia of India ^ 
there is the following notice of Ayapana: — South American 
plant, naturalized in various parts of India, Java, Ceylon, Ac., 
and generally known by its Brazilian name, Aya-pana. The 
whole plant is aromatic, with a slightly bitter sub-^stnngent 
taste. The exaggerated ideas of its virtues formerly enter- 
tained are now exploded; but there is reason to believe that it is 
a good stimulant, tonic, and diaphoretic. According to thestate- 
ments of Bouton (Med. Plants of Mauritius^ p. 96), it appears 
to hold a high place apiongst the medicinal plants of the Mau- 
ritius, being there in daily use in the form of infusion, in dys- 
pepsia and other affections of the bowels and, lungs. In 
the cholera epidemics in that island in 1854-56, it was exten- 
sively used for restoring the warmth of the surface, the languid 
circulation, Ac. As an antidote to snake-bites it has been used, 
both internally and externally, with alleged success. (Madnis 
Quart- Med. Jour., IV. ^ 7.) It is not uncommon in gardens, 
and though not generally known, is held in considerable 
esteem by those who are acquainted with it. Ayapana may be 
compared with chamomile in its effects ; it is stimulant and 
tonic in small doses, and laxative when taken in quantity ; the 
hot infusion is emetic and diaphoretic, and -may be given with 
advantage in the cold stage of ague and in the state of depres- 
sion which precedes acute iutlammitory affections. The iufu- 
sion may be made with 1 oz. of the herb to a pint of water, 
and be given in 2 oz. doses every three hours. 

Description, — A small $hrubby plant, 5 to 6 feet high; 
branches straight, reddish, with a few simple scattered hairs: 
young shoots have a somewhat mealy appearance, due to the 
presence of smallparticles of a white balsamic exudation ; leaves 
opposite, in pairs, their bases uniting round the atem, about 4 
inches long and } inch broad, fleshy, smooth, lanceolate, attenu- 
ated at the hase ; midrib thick and reddish; flowers like those 
of the groundsel, purple. The odour of the plant is aromatic, 
somewhat like ivy, but more agreeable ; taste bitter and aromatic, 
peculiar- 
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’ Chemical composition,-^OrL distillation of tlie fresli plant 
with water, a colourless oil was obtained, lig-hter than water, 
and possessing in a marked degree the odour of the plant. 
We also obtained a neutral principle, soluble in ether and 
alcohol, and crystallizing in long needles. It easily sublimed 
at a temperature of 159^ — 160° and condensed in beautiful 
briliiant43cales and rhombic prisms. In water it was practically 
insoluble ; it g’ave no reaction when dissolved in alcohol with 
ferric salts. In concentrated sulphuric acid it dissolved at 
once, with only a very faint yellow coloration. In concen- 
trated nitric acid it dissolved immediately with production of 
a light yellow coloration ; among the products of its oxxdatiou 
by nitric acid, picric and oxalic acid were detected. With 
Frbhde’s reagent a similar tint to that produced by sulphuric 
acid was yielded. We propose for this principle the name 
Ayapaninm 

Eupatorium cannabinum, Linn.^ PJng. Bot. F. 6, t. 
428, is a native of the temperate Himalaya and Europe ; it is 
the Herha sanctce Kunigwndis of Tragus (Hist. 491, f.,) the 
Hemp Agrimony of the Eaglish, Watei'^hauf of the Germans, 
and Origan aquaiique of the French. Though very common in 
the Himalayas, it does not appear to be used medicinally by the 
Hindus. The root and leaves have diuretic, and in large doses 
emetic properties. Boerhaave calls the herb Rusticorum 
panacea, and states that the turf-diggers in Holland use it with 
great benefit in jaundice, scurvy, foul ulcers, and those swell- 
ings of the feet to which they are much exposed. An infusion 
of 1 oz. of the dried leaves in a pint of water may be used daily ; 
if taken hot it is a good diaphoretic. According to Righini, 
the leaves and flowers contain a white bitter alkaloid soluble 
in ether; which forms a crystalline sulphate. 

In America E. perfoliatum, Linn., and other species are 
u&ed medicinally under the name of Boneset and Herbe k fi^vre- 

Solidagfo Virga-aurea, Linn., Eng. Bot. 301, is 
native of the temperate Himalaya, Europe, and America, It 
is the Golden Rod of the English, Verge d*or of the Ftentch, 
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ap^d Goldruihe of the (3-ermans. The generic name is a deriva- 
tive of SQlidare, to because of the vulnerary qualities of 

the plsinfej which were brought to notice by Arnoldus de 
Villa who also extolled it as a remedy for stone in 

the bladd^i^* G-erarde bad. a high opinion of it as an application 
to bleedi^Oig wounds and ulcers, and says : I have known the 
dry herhoy which came from beyond the sea, sold in Bucklers- 
bury for Jkalfe a crowne an ounce. But since it was found in 
Hampstead wood, even as it were at our town6s endj no man 
will give halfe a crowne for an hundredweight of it; which 
;^lainely setteth forth our inconstancie and sudden mutabilitie. 
Esteeming no longer of anything how pretious soeuer it be, than 
^hilest it is strange and rare/’ He further says, that Sara- 
cens Gonsonnd is not inf eriour to any of the wound herbes what- 
soeuer, beiug inwardly ministred or outwardly applied in oint- 
ments or oyles-*' 

The flowering herb has an aromatic odoUr and a bitterish 
and astringent taste ; it contains a volatile oil. 

In America S. odora, Ait,, is much used as a domestic 
remedy to produce diaphoresis, to allay colic, promote menstrua- 
tion, and to cover the taste of nauseous medicines. An infusion 
may be prescribed, or a few drops of the essential oil. 

Orangea maderaspatana, Tolr, Wight, Ic,, L, 1097, 
is a common field weed throughout India, growing flat on the 
ground in the cold weather after the monsoon crops have been 
harvested. It has sinuately pinnatifid leaves, and solitary, sub- 
globose, leaf-opposed heads of yellow flowers. The odour re- 
sembles that of worm-wood. Ainslie {Mat, Ind. i,, 481,) calls 
it Madras Wormwcrodp and says that the Tamil doctors consider 
it to be a valuable stomachic niedicine, and also suppose it to 
have deohstruent and antispasmodic properties ^ they pre- 
scribe it in infusion and electuary in cases of obstructed menses 
and hysteria, and sometimes use it in preparing antiseptic and 
anodyne fomentations. When given internally, Grangea is 
usually combined with ginger, pepper, and sugar ; as an ^anti-^ 
septic application to ulcers, the powdered leaves are used. 
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The vernacular names applied to this plant are properly those 
of Artemisia. 

ERIGERON CANADENSIS, Limt. 

Fig ^^^Meich. Ic, FI, Germ, xvi, t 917 ; Bentl, cmd Trim^t. 
149, Canada Fleabane (Eng.), Yergerette de Canada (Fr.). 

Hab, — Western Himalaya, Punjab, Robilkund, Europe, 
North. America. 

Vernacular , — ? 

History, Uses, &C. — This genus derives its name from 
the Gcreeh Tjoiycpmp (iapi y€fn»v, ^ Sbgedi^ or 'hoary in spring^), a 
term <rtsed by Theophrastus for a plant which he describes 
(H. P. viii.) as KixopMrjs or like Succory. Dioscorides (iv. 92) 
descri^’«^ the same plant as having leaves like ivCwfxov (Fruca 
sativa) but smaller, yellow flowers, and a white pappus. Pliny 
('25, 106) calls it Seneoio. It is nnoer-tain wliat this plant 
was, but it is generally supposed to have been a Species of 
Seneoio. 

E. canadensis is common in all warm countries, but is sup- 
posed to be of American origin, and to have spread over the 
remainder of the globe since its importation from that con- 
tinent. Parkinson, in 1640 , seems to be the first author who 
mentions the plant, hut he describes it as an American species 
only. It first became known to 'French botanists in 1653, ai^d 
a few years afterwards it had become a weed about Paris ; it is 
supposed to have been imported accidentally from Canada along 
with bales of skins* Shortly after this^ it made its appearance 
in England, and is now common about London. How and by 
what means it reached Northern India is not known ; it may 
possibly be a native of that region, especially as it has not 
made its appearance near the great commercial ports of India 
as we might expect from the history of its introduction into 
Europe. 

II.— '32 



250 


COMPOSITE, 


Several species of Erigeron are used officially as diuretics iu 
the United States of America, and the oil of E. canadtnbisi^ 
official in the U. S. Pharmacopoeia. 

£7. canadensis is a stimulant which owes its virtues to a vola- 
tile oil. It is popularly supposed in America to have a special 
action on the uterirs, whence its name Squaw-weed/^ Still 6 
s'tates that ‘‘ almost all of the testimony which, has been pub- 
lished respecting the remedial virtues of fleabalie, agree in 
attributing to the Canadian species, astringent and hactnostutic 
virtues.” Tt ha;s been found a useful remedy in the treatment 
of diarrhoea, dysentery, &c- The oil was first brought to notice 
by the eclectic physicians, recent trials seem to indicate that 
it is a remedy of special value in uterine haemorrhage. The 
oil has been observed by R. Barthelow {Physic, and Surg., 
Aprilj 1887,1 to check the waste of albumen, to lessen the irri- 
tability of the bladder in cystitisj and to aJBEord considerable 
relief in bronchial catarrh and similar affections. The dose 
given whB five drops, three or four times a day. 

The medicinal properties of E. canadensis do not appear to 
be known to the natives of India, nor have wc heard of any 
vernacular name -for it. 

33escripfion.-=^Stem 6 inches to 8 feet, simple, erect, 
slender, striate, with scattered hairs ; branches numerous, 
ascending ; radical leaves spathulate, or narrowly obovate, 
dentate, stem leaves linear-lanceolate, acute 5 heads yery 
luuperous, about J inch long, involucre bracts acuminate, ligules 
paije rosy or purplish, scarcely exceeding the pappus, di^ 
flowers yellow; achenes TB of an inch, narrow, flat, nearly 
glabrous, pappus i of au inch. The plant has a mint-like 
odour, and an astringent somewhat bitter taste. 

Chemical composition^ — The plant contains a volatile oil 
which is a limpid, pale yellow liquid of a pecuiimr aroma and 
persistent odour, somewhat terebinthihate and of twi aromatic, 
not very pungent taste. According, to A. M. Todd . (Amer* 
Joum, Pharm., Jun&, 1887,). the specific gravity of the natural oil 
isnot above ' 866 , nor below 855; it should not boil vigorously 
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below 342® F., .nor above 347® F, until five per cent, lias been 
volatili 2 ?ed ; wben redistilled it is colourless, and a resinous pro- 
duct of a deep reddish brown colour is left in the retort. The 
pure oil in the natural state should not polarize nearer the 
zero point than — 26, nor further than — 60 ; the rectified 
oil, freed from resin, may polarize somewhat nearer the zero 
pointy than the limit given, and the first fractions should be 
dextrogyre. The oil dissolves iodine without explosion, ia 
gradually coloured reddish by potash, and is slowly acted 
upon in the cold by fuming nitric acid. It dissolves freely in 
ether and absolute alcohol, but'is only moderately soluble in 80 
pei' cent, spirit. The oil consists mainly of a lerpene, 
specific gravity *8464, boiling at 1 76° 0., and yielding a crystal- 
line dihydrochloride which fuses at 47® — 48° C. and 

Wiegand, jBer. der DeutcJi, Cherri, Qes. 28541) 

Erigeron asteroides, Eoxb., Maredi {HimL, Guz.), 
Sonsali {Mar.), is. used in India as a stimitlating diuretic in 
febrile affections. It is an annual, flowering during the cold 
season, and a native of dry cultivated land‘='. 

Stem erect, from 6 to 12 inches high, ramous near the 
ground, round, hairy; branches ascending,' longer than the 
stem; leaves alternate, the inferior ones short petioled, oval 
or obovate, grossly toothed, the superior ones sessile, oblong, 
sub-lyrate, all are covered with soft down and are somewhat 
glutinous; flowers few, terminal, pedu^ioled, large, flat; 
hermaphrodite florets of the disc yellow, the female ones ligu- 
late. those of the border blue, generally entire or only 
*;iiiarginate. {Roxb.) 

BLUMEA BALSAMIFERA, DO. 

Fig. — Humph. Amh. vi. t. 24, 1. 
wilde Seli© {Dutch). 

Tropical Himalaya, Burma, Extern h4tkalaS.t 
The camphor. 
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BLUMEA DENSIFLORA, Dd 
Fig. — Seem. FL ViL 141 , t. 27 . 

Hab. — Tropical Himalaya, Malay and Fiji Islands. The 
camphor. 

Vernacular . — ^Hgai (Chin.), Kai-dai-bi (Coch.’-Ghin.), 
Sombong, Bangachappa (Malay), Pung-ma-theing (Biirm.), 
Kukronda (Sind.), Kuksungh (Beng.). The Hindi and Bengali 
names are also applied to other strong smelling Blumeas. 

History, Uses, &C. — The camphoraceons Blumeas are 
called by Sanskrit writers Knkimdara and Kukkura-dru, 
dog-bush’* because their pungent odour is attractive to those 
animals ; the vernacular names are derived from the Sanskrit. 
In addition to the two plants placed at the head of this article, 
B. aromatica, DC., and B. lacera, DO., are considered by the 
Hindus to be deobstruent and resolvent, and particularly useful 
in the disease of the nose called Ahicah, said to be peculiar to 
Bengal, which is accompanied by strong fever, heaviness in the 
head, pains in the body, especially in the neck, shoulders and 
loins ; the powdered leaves are given internally in two drachm 
doses mixed with butter, and also used as a snuff. The juice 
of the leaves is placed in the eye to cure chronic purulent dis- 
charges j it is also used as an anthelmintic, and as an astrtngent^ 
in dysentery, chronic discharge from the uterus, &o. A pre- 
paration (marana) is made by oxidizing steel filings in the 
juice of these plants, which is highly esteemed as a remedy for 
renal dropsy. Dr. Anderson of Bijnor has found the fresh 
juice -of B. lacera useful as an anthelmiutic, especially for thread 
worms, and Dr Bolly Chand Sen of Calcutta speaks of it as 
invaluable iu Tinea tatsi. Mir Muhammad Husain in the 
Mahhzan describes Ku^cronda ate a plant two cubits in height, 
much branched, having long crenated leaves not uniil^e endive 
leaves, but larger and softly downy, of a dark green oolour, 
pungent odour, and astringent taste ; flowers small, yellow ; 
fruit like the anemony (downy) ; seeds small, black, pubescent. 
(B. dens^oraf) 
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Tlie Conyza odorata of Kamphius is considered bj Roxburg-h 
to' be R. halsamif era ) tbe Paceharis salma of Loureiro is 
probably tbe same plant, and also tbe Flanta Bantamica of 
Clasius (iv. 23), wbicb was discovered by Colins in Batavia 
prior to tbe yeai; 1619. Clnsias states tbat it is used as a con- 
diment and as a remedy for colic, and in paralysis as a 
stimulant fomentation or batb; given in decoction witb tbe 
leaves of V^itene Negundo, Careya arhorea and Citrus acida it 
produces copious perspiration. It is also used as a vermifuge 
and as an astringent in menorrhagia. Dr. Mason ( Bwrmah, 
its People and Natural Productions, Lond., 1852,) mentions tbe 
manufacture of a campbor by tbe Tavoyers from B. densiflora, 
one of tbe most abundant weeds througbout tbe Tenasserim 
Provinces. Subseqaently a Mr O’Riley of Amberst manufac- 
tured and purified more tban 100 pounds of this campbor 
which was sent to Calcutta for trial, and pronounced to have 
tbe same medicinal properties as ordinary camphor. In 1874, 
Hanbury (A^. Bepert, f. Pharm, xxiii., 321,) pointed out tbat 
this was tbe Ngai campbor mentioned by Rondot {Etude 
Pratique du Commerce d^ Exportation de la Chine, Paris, 1848,) 
wbicb was worth 250 dollars tbe picul (133J lbs.) in China. 
Mr. Hanbury also obtained from Mr. F. H. Ewer of Canton a 
sample of Mgai campbor, and of tbe plant from wbicb it was 
manufactured in China (R. halsamifera) ; he also ascertained 
tbat tbe camphor was used in medicine by the Chinese and 
largely for the purpose of perfuming inks at the ink factories 
of W ei-chan and other places. 

Description. — B* halsamifera is a large shrubby plant 
witb an erect ligneous trunk, and branches covered witb asb- 
coloured bark. Leaves alternate, sborfc-petioled, lanceolate, 
irregularly serrate, and generally more or less pinnabifid at tbe 
base, downy* particularly underneath, where they are seri- 
oious and beautifully reticulated witb numerous veins, from 6 to 
12 inches long ; petioles short, often witb 1 to 4 small leaflets; 
corymbs terminal, numerous, bearing many sub-cylindrio 
bright yellow flowers. {Boxburgk.) Tbe plant smells strongly 
of wormwood and campbor. 
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B, densifiora very closely resembles B. halsamifera^ and is 
united with it by some botanists. B Ickcera has an erect 
branching stem, the principle leaves of which are pebioled and 
lyredj the superior ones simply oval and much smaller, all 
are sharp toothed, downy, and various in size, Umbellets 
terminal, and from the exterior axils, peduncled. Flowers a 
dqill yellow. The plant has a strong odour of wormwood and 
camphor. 

ChemicaZ composition. — B. halsamife?'a and densifiora contain 
a 'Volatile oil having the odour of wormwood, a^id a camphor 
which has been examined by Sydney Plowman, 3874, who found 
its composition to be Carbon 77*C6, Hydrogen 11*6, Oxygen 
30*84, whilst Borneo camphor examined at the same time 
yielded 0 77*66, H 11*68, O 10*66 and Laurel camphor 0 78 3, 
H 10*44, O 11*36. Ngai camphor has the same physical pro- 
perties as Borneo camphor, but the two substances differ in 
optical properties, an alcoholic solution of tho former being 
levogyre in about the same degree that one of the latter is 
dextrogyre. By boiling nitric acid/ Borneo camphor is trans- 
formed into common (dextrogyre) camphor, whereas Ngai cam- 
phor affords a similar yet levogyre camphor, in all probability 
identical with the stearopben of C hrysartthemum Parthenium<, 
PerS. (JIanhuTy Science Papers, p. 393 ; Pharmacographia.) 

Commerce* — This camphor has of late years been fraudulently 
sold camphor in India. The value of Ngai camphor 

in China is about i350 dollars a piouly whereas Borneo camphor 
costs about 2,000 dollars far the first quality and 1,000 dollars 
for the second. 

cria.nth.a, DO., a native of Western India, is 
called Nimurdi in Marathi, and is used by the country people to 
drive away fleas. It ia very common in the Concan, and is 
remarkable for the clusters of globose, woolly buds crowded 
together at the crown of the root, aud for the strong odour of 
caraways which it possesses. The habit of the plant is variable, 
in cultivated ground it is erect, but in pasture land proscrate 
or decumbent, fl'he flowers are yellow. Medicinally the juice 
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of the plant is administered as a carminative^ and the herb 
used along with the leaves of Vitex Negundo and Oareya arho^ 
'rea for fomentations. A warm infusion is given as a sudorific in. 
catarrhaj affections, cold it is considered to diuretic and 
emmenagogue. Undorthe names of Bhamburdi (ilfar.), Kaldra 
and Ch^nehari-man, ^^flea-killer (Guz.) several kinds of 
Blilmea are used indiscriminately by the natives of Western 
India, The plants generally supplied by the herbalists being 
Blumea lac^ra^ Laggera auo'ita and Blumpa eriantha. 

In Southern India, under the names of Jangli or Divarimuli 
{I}ecJ)y Narak-karandai, -Kattu-malldugi (Tam.), K^ru-pog4ku, 
Adavi-mullangi {Tel.)^ Laggera uurit'a, Schultz-Bip (Bhimea 
aurita, DC.) is according to Dr. Moodin Sheriff, chiefly used. 
When young the foliage i^esembles that of a radish, the flowers 
are white or pinkish. So'me Mahometan physicians use this 
plant as a substitute for Kamafitns,the of the Greeks, 

which was ^juga Chamcepitys, Schreber, a labiate plant. 

OTi'eimeal composition. — ^The entire plant of eriantha in 
flower, without roots, was air-dried and reduced to fine powder. 

On heating to 100° 0., 8*76 per cent, was lost, due to mois- 
ture and volatile oil. The ash amounted to 8*S1 per cent., it 
was of a light brown colour, and contained marked traces of 
manganese and iron. 

On distillation with water a colourless oil was obtained, 
lighter than water, and which possessed in a marked degree 
the odour of the drug*. The oil had a sp. gr. of *914i at 80° 
F,, and was strongly levogy re. The plant yielded to petroleum 
ether 3'02 per cent, of extract, to ether 1*55 per cent., and to 
alcohol 8 '40 per cent. 

The various extracts contained chlorophyll, a dark acid 
resin, a trace of tannin, malic acid, volatile oil, and a wax, and 
in addition, from the ether extract a crystalline principle wfts 
obtained. ' This principle after repeated crystallizatxon from 
alcohol was of a fight lemon yellow colour, in tuffs of needles, 
or by slow carystallization in very large rhombic prisms. It 
was without odour, grittj between the teeth, and without any 
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decided taste. In water, cold or boiling*, it was practically in- 
soluble, it was slightly soluble in cold ether and alcohol, hvtt 
was not easily soluble even in boiling alcohol. The ethereal 
solution left the principle, on spontaneous evaporation, as a 
dull adherent deposit on the sides of the vessel. The crys- 
talline principle had a melting point of 166® C. (unoorrected) ; 
it did not contain nitrogen. With reagents it gave the follow- 
ing reactions; — 

Concentrated sulphuric acid dissolved it, the solution being 
of a bright yellow colour; on the addition of water the acid 
became milky from separation of white flocks. Concentrated 
nitric acid gave an orange-red coloration ; hydrochloric acid 
produced no change either in the cold or on heating. Frohde’s 
reagent gave a yellow colour, changing to yellowish-green on 
heating. Sulphuric acid and potassium bichromate no special 
reaction. An alcoholic solution gave with ferric chloride a 
dirty greenish brown coloration ; with ferrous salts, a dirty 
reddish coloration, which disappeared on heating, leaving the 
solution of a pale yellow tint. The addition of alkalies to an 
alcoholic solution produced a bright yellow colour ; in hot or 
cold aqueous alkaline solutions the principle was insoluble^ 

This principle would appear to be allied to the quercitrin 
group, but does not appear to be identical with any of those 
hitherto described; we reserve, however, a definite expression 
of opinion for the present. 

PLUCHEA LANCEOLATA, Olio. 

Pigr. — JDeless^ lo. Sel. iv.j U 21. Syn. Ber^thelotia lonceo^ 
lata. 

Hab*— tipper Bengal, Code, Punjab, Sind. 

Vernacular . — ^Ra^sana (Punj.)^ E’cnra-sana 

Description. — An annual, with spreading branches, and 
opposite, petioled, oval or oblong leaves covered with stomata 
on both sides, edges vertical ; florets tubular, with silky pappus. 
It forms thickets up to four ctnd five feet high. The leaves are 
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said to be aperient^ and need aff a snbsiatnte for senna. We 
bave not had an opportunity of examining' them. 

SPHiERANTHUS INDICUS, Linn. 

Fig.— TF»sr&< Ic. 1. 1094 ; Sheede Mart. MaJ.. x. t. 43. 

Hab.— Tropical Himalaya, and Bontbwards to Ceylon. 
The herb. 

Vernaeular — Mtfndi, Gol^akh-mundi {Bind., Mar,^ Gu^,), 
Murmuria ( Beng . ) , Kottak-karandai ( iTdm. ), Boda-tarapn ( TeL), 
Mundikasa CGan,), 

History, Uses, &C. — This plant, which is very com,- 
mon in rice fields, is called in Sanskrit Munditika or Mundi, 
JBhikshu, Pad-vr^ji (mendicant) and Tapo-dhana (rich in reli- 
gious penance). It is described in the Nighantas as pungent, 
bitter, and stomachic; sweet, light and stimulant, a remedy 
foy glandular swellings in the neck, urethral discharges and 
jaundice. The dose of the powdered herb is about a sci’uple or 
a scruple and a half twice daily, but more may be given. 
Rheede, who speaks of the plant under the name of Adaca^- 
manjen, tells us that the powder of the root is considered 
stomachic, and that the bark ground and mixed with whey is a 
valuable remedy fbr piles. The plant with cumin is stomachic ; 
with honey it is given for Cough ; and ground with oil, it is 
used to cure itch. Burmann calls it Splic&ranihus pur^urea^ 
Forskahl speaks of it under the name of polpcephalos, and Dr, 
Horsfield, in his account of Javanese medicinal plants, informs 
us that the inhabitants of Java consider it as a useful diuretic, 
{^AinsUe, Mat. Ind. J/., p. 167.) By some Indian Mahometan 
physicians this plant has been supposed to be the Kamazariyda'*^^ 
of Arabic writers, but the author of the Makhzan-el-Adwiya 
says that this is a mistake, and describes Mundi in a separate 
articlo. He speaks of it as a powerful tonic, deobstment and 

* Teiicrium Chamaedrys, Uinn. Petit. Ch€ne, (Fr.) Ground 

Oak or Germander, considered to be tonic, diuretic and sudorifict one of the 
ingredients of tlte celebrated Portland Powder. Conf. Dios. iii. 103. 

1I.-33 
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alterative, and observes that the odour of the plant may be 
perceived in the urine and perspiration of those who are taking 
it. The administration of Jhe drug* is recommended in bilious 
auctions, and* for the dispersion of various kinds of tumonrs. 
The dktilled water is mentionedas one of the best preparations - 
it is directed to be made in the same manner as rose water. 
Mir Muhammad Hnsain also states that the Hindus use the 
bark, and make a kind of confection of the young plant by 
rubbing it up with clarified butter, flour and sugar ; a portion 
of this taken daily is said to be a good tonic, and to prevent 
the hair turning white or falling off. Several other somewhat 
similar preparations of different parts of the plant are men- 
tioned by him', and are described as preservatives of the animal 
powers. An oil prepared from the root, by steeping it in water, 
and thenboiling^in oil of Sesammn until all the water is expelled^ 
taken fasting every morning for 41 .days in doses of 2 dirhems, 
is said to bo a powerful aphrodisiac jsb 

^ • Experiments with the distilled water show that 
it is itot diuretic ; in the case of a cachectic native suffering 
from frequent micturition caused by chronic prostatitis it 
afforded vAnch, relief. A Huropean'fiuffering. from boils derived 
decided benefit frona taking a wineglasaful three times a-day^ 

I^escription .—Plant generally about 8 inches high,, 
winged ; leaves thick, sessile, decurrent, obovate, bristle-ser- 
rate 5 covered with down, consisting of loi]^ white hairs ^ flower 
heads scditsry, mostly terminal, sub-globular, the siee of a 
small marble, purple when fresh, but lose "their colour when 
dried ; roots fibrous. The drug generally consists of the whole 
plant, but the capitula are sometimes sold separately. TOie 
taste is soaaaewhat bitter, the odour of the capitula terebin- 
thinate. 

Chemical oomposition^-^lhO lbs. of the firesh herb distilled 
with water in the usual manner yielded a very deep sherry- 
coloured, viscid essential oil, very soluble in water, and 
clinging to the side of the vessel, so that only half an ounce 
could be collected- The oil does not appear to have any 
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rotatory power, but it is difficult) to examine on account of 
its opacity. 

The most important principle detected in the leaves, stems 
and flowers of the plant was a bitter alkaloid soluble in ether, 
affording reactions with the ordinary alkaloidal reagents, but 
giving no special colour reactions. We have provisionally 
called this alkaloid Sph^ranthine. 

Commerce . — The dried herb, and also the dried flower 
heads, are sold in the bazars. 

INULA HELENIUM, Linn. 

Pig, — WoodvilU' Med. Bot.., t. 2^ y BentL and Trim. 150, 
Elecampane {Eng.)f Aun^e {Fr.). 

Hab. Central Asia, Central and Southern Europe. The 

root. 

History, Uses, &C. — All the Indian Mahometan 
writers on Materia Medica mention this drug under the names 
of R^an, Kust-i-sh4mi, or Zanjabil-i-sh^mi, i.e. Syrian Gostus 
or Syrian ginger. R^isan is a Persian name for the plant which 
has been adop.ted by the Arabs. From the Bu^hdn^i^Katia we 
learn that the plant is also known in Persia as Pil-gush 
(elephanPs ear), and Gharsa, and is useful for eruptions and 
all kinds of pains, especially those arising from chill, bites of 
animals, &c. Elecampane is the of the Greeks, and is 

described by Hippocrates as a stimulant of the brain, stomach, 
kidneys and uterus ; it is the Inula of the Romans and the 
Enula oampana of mediseval writers, and was formerly much 
used in pectoral affections, such as cough and asthma, and in 
acid dyspepsia, rheumatism, &c. ; an ointment made with it 
was used to cure itch. It is still a domestic remedy in France 
and Germany, and to a less extent in England, and the root 
holds a place in the Pharmacopoeias of Germany, France and 
the United States" of America. The root is preserved as a 
pectoral candy onjihe-^boktinent of Europe, and is used in 
France in the preparatioif' of absinthe. Of late years the active 
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principle, helenwi, has been introduced into medical use 
and is said to possess remarkable antiseptic properties ; it is 
recommended as a gargle in ozsena and internally in diLases 
of the respiratory organa for reducing inflammation. It ia 
said to speedily relieve chronic bronchitis, and has also been 
employed in anthrax and acid dyspepsia. Korab claims for 
helenin a power of destroying bacilli \BuII. de Therap. ciii. 271 ). 
The dose of this principle is from to i of ^ grain. 

It is imposible to determine whether Elecampane was known 
to the ancient Hindus, but the old Persian name Rasan leads 
ns to suspect that it was possibly the original Rdsua of the 
Hindu Materia Medica, although entirely different roots are 
now in use under that name. It is significant that Gandha- 
mula, i.e. « aromatic root, ” is a synonym for the riisna of the 
Nighantas, whilst the roots actually in use are not aromatic; 
the properties also attributed to these roots in the same books 
are those of Elecampane and not of the inert roots now in use 
in tlie plains of India. 

Inula racemosa, Hook. a native of the Western 
Himalayas and Cashmere, is used in veterinary medicine in 
those parts, as a tonic and stomachic; its roots closely resemble 
in properties those of J- Helenium, 

Aitchison informs us that I. Royleana, 2X7., a native of 
the same districts, is largely used to adulterate Costns. 

Pulicaria crispa, Senth, (Inula qvadfifidaf Ham.), a 
native of the Punjab and Upper Gangetio plain, is called Phat- 
mer or Pbatmel in Hindi (q;?, a rent, and union), and 
according’ to Stewart is used as a vulnerary. 

Description. The root of J. ReUnium is about 6 inches 
long and 1 or 2 inches thick, divided below into branches 6 
to 12 inches long and i to 1 inch thick, very fleshy, in com- 
merce always sliced either longitudinally or transversely. 

The longitudinal slices have the bark overlapping; the 
transverse slices are concave, some-what radially striate; exter- 
naUy irregularly wrinkled and brownish, internally white 
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wLen fresh, greyish after drying, of a* peculiar aromatic odour 
and an aromatic, bitterish, and pungent taste. The root is 
hygroscopic and flexible in damp weather, but when dry breaks 
with a short fracture. The bark is J inch or more thick, the 
inner portion radiates near the cambium line ; the meditullium 
has small fibro-vasoular bundles and broad medullary rays, and 
all parts of the root are dotted with shining yellowish-brown 
resin-eells. ^ 

Chemical com'position. — Elecampane contains a little volatile 
oil, some acrid resin, a l^Uter 'principle not known as yet in the 
isolated state, waxy matter, inulin, etc. On investigating the 
body formerly known as helenin andi^^lecampane camphor, 
which crystallizes from the concentrated tincture mixed with 
water, Kallen (1873) isolated helenin, which is 

insipid, almost insoluble in water, crystallizes in needles, fuses 
at 110° 0., and is by nitric acid converted into oxalic acid and a 
resinous body. On distilling the root with steam, Kallen 
(1876) obtained inula camphor or alant camphor, 
and inulol or alamtol, The first of these forma 

colourless needles of a faint camphoraceons odour and taste, 
melts at 66° C., and is sublimable and very slightly soluble in 
water. Alantol is a yellowish liquid having the odour of pepper- 
mint and an aromatic taste, boiling near 200° C., and yielding 
crystallizable alantic or inulic acid, Inulin, C'-* 

is contained in the subterraneous parts of Compositse, 
and is obtained by forcibly expressing the grated juicy roots, 
when a portion will deposit on standing, and the remainder 
may be precipitated by alcohol. Kiliani (1881) recommends 
boiling the roots, with water containing sodium carbonate ; the 
liquid is cooled by a freezing mixture, and the precipitate 
repeatedly dissolved in hot water and reprecipitated by cooling. 
The autumn roots contain the largest percentage (elecam- 
pane 44 per cent.) of inulin, which by the following spring is 
to a considerable extent changed into mucilage, sugar, and 
levnlin, and in some cases to glucosides. Inulin is a fine white 
powder, tasteless and inodorous, insoluble in alcohol, sl'ghtly 
soluble in cold water, more so in hot water, and then partly' 
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altered, but mostly reprecipitated on cooling; on the slow 
evaporation of its aqueous solution it may be obtained in crys^ 
talline spheres, and by hydration it is converted into gum-like 
and horny modifications. It appears to be the anhydride of 
levulose, its formula being C®H-^ but it does not 

reduce Fehling’s solution . Heated with water in sealed tubes, 
it yields levulose ; with hot baryta-water lactic acid is* formed, 
diluted nitric acid oxidizes it to formic, oxalic, racemic, gly- 
collic, and probably glyoxylic acids. Inulin differs from starch 
by the absence of concentric layers, does not yield a jelly with 
water, and it is coloured yellow (not blue) by iodine. {SiilU 
and MaiscliS) 

XANTHIUM STRUMARIUM, Linn. 

Rig. — Bug. Bot, 36, t. 2544; Matth. Valcj. 2, 545, j. 
Broad-lea vod Bur weed {Eng.), Lampourdo (Fr.), 

Hab. — Hotter parts of India and Ceylon. Europe. The 
herb. 

Veniacu! ar. — Gokhru-kallan {Pimj., Ban-okra (7?e??,y.), 

Mariumatta (Tam.), Voritel-nep {Tel.), Shankeshvar {Afar.), 
Sliankhahuli {Bind.), Hadvalamara {Can.). 

History, Uses, &C. — The $avdiov of Dioscorides (IV. 
1 33,) appears to be this plant; he tells us how it should bo used 
to dye the hair, and also notices its use in dispelling tumours. 
The generic name has been given it on account of its contain- 
ing a yellow-colouring matter, and the specific name is an 
allusion to its use in scrofula It is the ICanthium seu Lappa 
minor of Hay, Bauhin and Matthiolus. In some parts of 
Germany, whore it is called Spitzklette, it has a popular repu- 
tation as a remedy for ague, aud in Hussia it is considered to 
be a prophylactic in hydrophobia. In the Punjab and 
Sind it is called Oohhru kalian, or ‘ great Gokhru, ' aud is 
given in small-pox on the doctrine of signatures (Stewart) ; 
its hairs and prickles are employed in medicine in China. 
{^Smith.) It appears to be the Hasak of the Eastern Arabian 
physicians, and the Hamaz-el-amir of the Western, it is the 
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Khar-i-kliasak of Persia, and Udji Zein informs ns that it iS 
called Khar-i-suhuk at' Shiraz, and Harada at Ispahan; the 
last name is an allusion to its yellow colour, Harad is the 
old Persian for turmeric. Hasak is described by Mahometan 
writers bn Materia Mcdica as useful for dispelling tumours 
and curing ophthalmia, also in renal and urinary complaints 
as a diuretic, and in colic ; it is said to be aphrodisiac. 
The Hindus consider the whole plant to be diaphoretic and 
sedative, and very efficacious in long-standing cases of mala- 
rious fever ; it is generally administered in the form of decoc- 
tion, and is said to be the Shdnkhini or Shankhapushpi of 
Sanskrit writers. Loureiro states that tlio seeds arc attenuant 
and resolvent of inflammatory swellings. In America and 
Australia this plant has been observed to prove fatal to cattle 
and pigs which kave pastui^ed upon it. Modepn experiments 
with the drug seem to indicate that like Jaborandi it is 
sudorific, sialogogue and slightly diuretic. The dose given 
has been 10 grains of the dry leaves. 

Description. — Stem erect, scabrous, clouded with dark- 
coloured spots ; leaves alternate, petioled, cordate or kidney- 
shaped, notched, waved, 3-norved, scabrous, about 4 inches 
in diameter, petioles round, scabrous, as long as the loaves ; 
flowers terminal and from the superior axils, male aggregate 
above the female, short poduucled ; female, subsessile, solitary } 
germ superior, oblong, armed with uncinate bristles, 2-celied, 
each cell containing one ovule enveloped in an interior tunic. 

Chemical cotnposition * — ^Zander (1881) obtained from 100 
parts of the fruit 6-*2 ash, 88*6 fat, 36*6 albuminoids, 1*3 
kantho^irumarin and organic acids, besides sugar, resin, &g. 
Xanthostrumarin seems to be a gluooside^ is yellow, amor- 
phous, soluble in watei:, alcohol, ether, benzol and chloroform, 
and yields precipitates with group reagents for alkaloids, and 
with ferric chloride, lead acetate, and salts of other metals, 
but is not precipitated hy tannin or gelatin- Xanthostrumarin 
is related to datiscin, which is coloured yellow by alkalies, gives 
a green precipitate with ferric chloride, and a yellow one with 
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aeetate of lead. V* Cheatham (1884) obtained only 14*5 
per cent,- of fixed pil, and. a principle which was precipitated 
by tannin* {Amer* Joum. Pharm,, 1881, 271, atid 1884, 184.) 

SIEGESBECKTIA ORIENTALIS, Idnn. 

Fig . — Wight /<?,, t. 1103; 8chh» Man, 3, t. 256. Herbe- 
gu4rit-vite (Fr.). 

Hab. — Throughout India. Cosmopolitan in warm climates. 

VerTiacvlar, — BLe-lden, Kau-kau {Chin.), Katampam, Kat- 
ampu {Tam.), 

History, Uses, &C. — This plant is named after Dr. 
Ceorge Siegesbeck, a German physician, fomerly director of 
the gardens at Petersburgh. It appears to have been long 
known in China as a remedy for ague, rheumatism, and renal 
colic; but as far as we know, its medicinal properties are not 
known to the natives of India. The properties of the plant 
have been studied by Vinson and Louvet, who state that in the 
island of Reunion it has a considerable local reputation as' a 
sialagogue, vulnerary, tonic, aperient and depurative; it is an 
ingredient In P^richon^s Sirop depuratif vegetal, which is used 
as a remedy in venereal and scrofulous affections. The juice 
of the fresh herb is used as a dressing for wounds, over which, 
as it dries, it leaves a vamish-like coating. A decoction of 
the loaves and young shoots is used as a lotion for ulcers and 
pai'asibic skin diseases. Other preparations of the plant are a 
wine and a watery extract, Auffrey of the Mauritius separated 
a bitter principle from the drug which he named darutyne, in 
honour of Dr. O. Daruty, the author of a work upon the 
medicinal plants of that Island,* J. Hutchinson ( Brit Med, 
Jotirn., June 26, 1887,) has recommended a tincture of Sie- 
gosbeckia as a local application in certain skin diseases; he 
remarks that most of the medicaments now in use inconveni- 
ence the patient on account of their greasy nature, and, if 

•* Plantes m^dicinales de Tile Maurice et des pays intertro|>icaux. 
Maunce : 1886. Christy, New Commertial Picutis, No. 9, pp, 49-52, 
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nofc greasy, they do not afford relief to the dryness and 
tension of the skin* The affected parts are rubbed night and 
morning vsdth a mixture of equal parts of the tincture -and 
glycerine, which appears to act as a stimulant and parasiticide, 
the paiu is Soon relieved, and the eruptions disappear. 

Description* — A. much branched, erect herb, 1 to 6 feet 
high, with opposite, broadly triangular or ovate, coarsely tooth- 
ed, more or less scabrous leaves. Flowers yellow, the ray- 
florets are strap-shaped and pistil bearing, those of the disk 
tubular and perfect. The exterior scales of the involucre are 
twice the length of the inner. The achenes are without 
pappus, and are half inclosed by the chaffy scales of the 
receptacle. 

Chemical composition , — The bitter principle of this plant 
was discovered in 1885 by M. Lr. Auffray and named Dandy ne, 
and a ^ociinen of the white crystalline scales was shown in the 
Indian and Colonial Exhibition, London, 1886. Darutyno is 
prepared by treating a strong decoction of the fresh leaves 
with subacetate of lead to precipitate the colouring matter, 
the lead being removed by diluted sulphuric acid, and the 
filtered liquid. evaporated to an extract, triturated with one- 
quarter of its weight of lime and dried at 144° F. It is 
then treated with alcohol, part of the alcohol distilled off, and 
the residue mixed with five or six times its volume of water, 
slightly acidulated. The precipitated substance after filtration 
is treated with alcohol, and mixed with two or three times its 
volume of water, when the darutyue crystallizes out, the yield 
being O' 15 per cent. The crystals are soluble in alcohol and 
ether, but insoluble in cold water, dilute acids, alkalies and 
chloroform and are neutral to test paper. M. Auffray finds 
that it does not give the reactions for glucosides, alkaloids, 
acids, or resin. Concentrated sulphuric acid dissolves the 
ci^stals with a brownish colour, and strong hydrochloi’ic acid 
without colour in the cold, but when allowed to boil the 
liquid becomes of a greenish tint, depositing a green resinous 
substance. 
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We found the crystals obtained from a decoction of the plant 
to give off the odour of aal^cylol when heated with sulphuric 
acid •and potassium dichromate, and we obtained some crystals 
m the ether extract of the plant, which also acted as a derivative 
of salicylic acid. 

Enhydra fluctans. Lour,, Hilamochika or Hilamochi, 
(San^.), Hingcha (Beng.), Harknch {Kind), a glabrous or 
pubescent marsh plant of ^Sastern Bengal and Silhet, with 
sessile, linear-oblong, acute or obtuse, entire or subcrenato 
leaves, from one to three inches in length, and with axillary or 
terminal, sessile flower heads ; is used as a bitter vegetable in 
Bengal ; and is considered to be laxative and useful in diseases 
of the skin and nervous system. The juice of the leaves in 
doses of about one tola (180 grains) is also prescribed. 

This plant is unknown m Western and Southern India. 

EOLXE'TuAl Kassh. 

Fig. — Lam, III,, t, 687; Bheede, Hart. Mai. a?., 41. 

Hab.'— Throughout India. The herb. 

Vernacular. — Bhangra ( Hind. ) , Bhengra ( Guz, ) , Maka ( Mar . ) » 
Kesuria (Beng.), Garaga, Kadige-garaga (Can.), Karesha-ldn- 
ganni, Kaikpshi, Kaivishi-ilai {Tam.), Gnnte-galijem, Gala- 
gara-chettu, Gunta-kalagara (Tel.), Cajenneam (MaL)^ 

History, Uses, &C. — This is a very common weed in 
the rainy season, and may be found in irrigated fields and 
gardens at all times of the year ; it is used by the Hindus at 
the Shraddh ceremony; being placed under and on the Pinda. 
It is called in Sanskrit K.esaraja, Bhringar^j^ and Markava, 
names which include Wedelia calendulacea^ which is regarded 
by the natives of India as a variety .of JEclipta alba. In the 
Nighantas it is described as bitter, pungent, hot, and dry, 
removing phlegm and wind, increasing the appetite, and curing 
diseases of the skin, eye and head. In practice it m 
principally used as a tonic and deobstment in hepatic and 
splenic enlargements, and in various chronic skin diseases;. in 
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tlie latfcftv class ot cases it is applied exterually and given Inter 
nally. The juice of the plant is used in tatooing to communi- 
cate a blue colour to the punctures, and it is stated in native 
works that when taken internally and applied externally it will 
dye the hair black. Mahometan writers follow the Hindus in 
their description of the medicinal properties of this herbs 
and give Kadim-el-bint as the Arabic name. Rheede states 
that a decoction is used for headache and toothaches and that 
the juice with melted butter is given in rheumatism. Pills 
made by pounding the plant with oil are supposed to relieve 
vertigo, and remove phlegmatic humors from the brain ; 
whilst the leaves powdered and mixed with salt, pepper and 
limejuice, stimulate the appetite. He describes 'tT^delia calcn- 
dalacea (x., 42,) as having similar properties. According to 
Dutt, the last-named plant is the Kesardja mostly used in Bengal, 
AinsHe also mentions it under the name of Peela Phdngrd, and 
describes it in the following terms : — 

It has an herbaceous stem? a foot high, and nearly erect ; 
leaves quite entire, opposite, lanceolate, bluntish, with yellow 
flowers, terminating, solitary, and on a very long peduncle. 
The leaves, seeds, yellow flowers, in a word the whole of this 
loW“growing plant, which is pleasant and somewhat aromatic 
to the taste, is used in medicine ; it is considered as deob- 
struent, and is prescribed in decoction, in tlu t^uantit; of half 
a teacupf nl twice daily 

Mr. J. J. Wood suggested that JScUpta alba would be found 
eventually of greater service than taraxacum in hepatic derange- 
ments. The expressed juice is recommended as the best form 
for administratidn in the Pharmacopoeia of India, and in Bom- 
bay the natives use the juice in combination with aromatics, 
such as ajowan seeds, as a tonic and deobstruent, and give two 
drops of it with eight drops of honey to n^w-hom children 
seffering from catarrh. The plant is used in Madras to allay 
the irritation caused by-acOrpion sting. The leaves are rubbed 
from above the inflamed part down to the wound, and a palate 
is then mad© of the leaves and applied as a poultice. 
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The following prescription is used in the Con can for teta- 
nus:— Maka juice 1 toi^, juice of Leucas zcylanioa (Tumba) 
i tol4 Ginger juice 2 toMs, juice of Vitex trifolia 1 tolfi, leaf 
juice of Seshania graadifiora 3 tolds ; to be boiled with four 
times the quantity of cocoanut juice and a little rice and treacle 
to form a Khir, to be given twice a day. 

Description. — E, alba is a small prostrate or ascending 
plant, stem reddish? leaves linear or oblong-lanceolate, atten- 
uated at the base, with waved edges, 1 to 4 inches long. The 
whole plant is rough to the touch from the presence of nume- 
rous adpressed white hairs ? the structure of these is peculiar, 
the base is .red and turned upwards, and upon it is attached a 
conical, white, glandular hair. The flower heads are in 
pairs, axillary or terminal, i'to j an inch in diameter, white 
or rarely yello\y> one having a peduncle twice as long as 
the other ; the receptacle is flat, and furnished with bristle- 
like scales between the florets, ray-florets fertile or sterile ? 
disoflorets fertile, tubular ; achenes of the ray-florets 
triquetrous, those of the disc compressed ? pappus toothed 
or 2-aristate. 

W^ede'lia ca.lci1tdula.cca. has a procumbent, glabrous or 
scabrid stem, 6 to 18 inches in length, rooting at the lower nodes ; 
leaves 1 to 3 inches long, variable in breadth, sub-sessile, 
linear-oblong or oblaiiceolate, acute or obtuse, entire or sub- 
crenate, hairs on both sides scattered, adpressed, rigid, white. 
Heads solitary, yellow, on long slender axilWy peduncles, 
1 to 1 J inches in diameter, outer involucre bracts large, oblong- 
obtuse, herbaceous, much longer than the disc-florets ; outer 
florets ligulate, central tubular ; achenes of the -ray triquetrous, 
those of the disc compressed, pappus of toothed or hairy 
scales. 

Ohemical composition, — In addition to a large amount of 
resin, an alkaloidal principle was detected in E. alba, which 
we flwled. to obtain in a crystalline form. It afforded no 
special colour reactions. The sulphate was slightly soluble in 
ether. We provisionally call this alkaloid Ecliptine, 
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GUIZOTIA ABYSSYNICA, Oais. 

Fig. — Wight III., t. 132 ;Bot. Mug., t. 1017. Nigev se«d 
(Eng.). 

Hab . — Africa, cultivated in India. The seed and oiL 

Vernacular. — R^mtil, Kdl^til {Hind., Beng., Mar., Quzi), 
Ulisi, yalesalu (TeJ.), Uchellu {Tam.), Hutchu-ellu (Oa?ir.) 

History, Uses, &C. — This plant is the NHJc of the 
Abyssinians, and ^*as first brought to the notice of Europeans 
by Bruce. (Travels, 1768 — 7S.) It appears to have been 
introduced into India by the early Arabian traders, and was 
first brought to the notice of the English in India in 1800, 
when the seeds were sent to the Botanical Garden at Calcutta 
from the British Resident at the Court of the Berar Raja, and 
from Mr. Heyne at Bangalore, as those of a plant largely culti- 
vated for the sake of the sweet oil obtained from the seeds. 
(Roxh. FI. Ind., iii. 441.) In the same year Huts* Ellu, or the 
foolish oil jplcmt, was observed by Dr. Buchanan in Mysore. 
About. the middle of August, after a heavy rain, the seed is 
sown broadcast, and ploughed in. It requires neither manure 
nor weeding, and is very exhaustive to the soil. It ripens in 
three. months, when it is cut near the root and stacked for 
eight days. Then, having been for two or three days exposed 
to the sun, the seed is beaten out with a stick, and separated 
from fragments of the plant by a fan. Part of it is parched 
and made into sweetmeats with jaggery, but the greater part 
is sold to the oil-makers for expression. This oil is much 
esteemed for culinary purposes, and is also used as a lamp oil, 
but is reckoned by the natives inferior to that of Sesamum. 
About the same time it was noticed by Aiusiie, who testi- 
fied to its extensive cultivation on the coast. (Mat. Ind., ii. 
256.) Heyne notice.s its cultivation in Bengal and calls it 
Werinmui. (^Tr acts on India, ip» 49.) The plant is cultivated 
on many parts of the table-land of India as a cold weather 
crop, and was. first shipped to London from India in 1861, 
Allen (Commercial Analysis) classifies it in the cotton seed 
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group of fixed oils, and states that its applications are to 
adulterate rape oil and to act as a substitute for linseed 6ib 
We have not found it to be siccative enough for the latter pur- 
pose, and, in fact, from its sweetness and low congealing point, 
we should consider it of greater value than that usualljr attri- 
buted to it. 

Description. — This is an annual, herbaceous, erect 
plant; leaves opposite, long, lanceolate, coarsely serrated, 
peduncles elongated, aubcorymbose ; flowers large, bright 
yellow. 

The achenes are of a greyish-black colbnr, about of aa 
inch long, somewhat angular from lateral compression, tapering 
towards the base, quite smooth, taste oily and nutty. 

Chemical composition . — The seeds have been examined by 
Anderson who found them to contain water 7*02, oil 43*22; 
albuminous substataee^i 19*37, sugar, gum, &c.,. 13 37, cellulose 
14*33, ash 3*48 per cent. The nitrogen amounted to 3*10 per 
cent. {Highland Agr. 8og. Joum., Hew Ser,, No. .69, 376:) 
The oil is light yellowish brown having a speeiflc gravity 
of *921 at 20® and *924 at 15 5®. It solidifies at a tempera- 
ture below zero. A few drops mixed with strong sulphuric 
a>cid form greenish brown clots. After the application of 
Massie^s test~ihe oil became light brown; heated with the 
acid, and after the- action had ceased, the oil became dark 
reddish brown. It required 19, per' cent, of KHO for sapo- 
nification, and the fatty acids resulting from the decomposi- 
tion amounted to 94*9 per cent, of the oil and meit^ at 
about 21® 0. The fatty acids remaining at a temperature 
a httlfir above their melting-point, separated into a solid white 
crystalline' acid melting at 50® and some liquid oleic acid. 
By decomposing the lead soap of the fatty acids insoluble 
ill ether, a white lustrous body was obtained melting at 54® 
and solidifying at 51®, and soluble in alcohol with, a slight acid 
reaction, probably myristic acid. The oil has slight drying 
properties^ About one and-a-half gram of oil was heated to 
a temperature of 92® in a shallow capsule for a few houra 
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each day aad weighed carefully each rnorning before being 
heated. The greatest increase was observed on the second 
day, but the weight augmented daily in diminishing amounts 
until the fifteenth day, when it was found to have gained altoge- 
ther 7*2 percent. The oil was still unctuous and transparent and 
flowed from the vessel when inverted. The oil was heated to 
over 250° on three occasions^ but this did not appear to affect 
its limpid character. 

Glossocardia linearifolia, Cass., Wight ic., t.iMO 

8yn. — G. Bcsvallea, a plant of Central India and the Deccan, 
is known in Marathi by the name of Phatar-suvaj which means 
Moek anethuTh, In the Poona and Sholapore districts it is 
called Piiia-'pdpada, a name also given to Fumaria as well as 
to several Acanthaceous plants. It is not sold in the Bombay 
shops, but is the Pitta-papada of the Poona druggists, and 
according to Dalzell and Gibson is much used in female com- 
plaints, the nature of which they do not specify. Q. linearis 
folia is a small annual, with many stems, diffuse ; leaves alter- 
nate, much divided, linear at the base; heads of flowers 
solitary, yellow, on short naked peduncles. .It has a bitter 
taste, and an odour of fennel, and is used as an emmenagoguo. 

ACHILLEA MILLEFOLIUM, Linn. 

Fig. — Woodville, t, 15 ; Beioh. Tc. FI. Germ,, cgvL L 1026; 
Bentl, and Trim, 153. Yarrow, Nose-bleed Herbeauac 

Oharpentiers, Millefeuill© {Ft.), 

fJaB. — Western Himalaya. Cultivated in gardens. 

Vernacular, — Biranj^if {Ind. Bazars)* 

History, Uses, &C, — Different species of Achillea have 
been used medicinally from a very early date, Diosoorides 
(iv., 84) mention^ ax*XXe«ov as a plant which was used as an 
astringenf and emmenagogue. According td Pliny the' generic 
name was given to these plants because Achilles was the first 
to use them as a vulnerary, he savs Invenit efc achvlleon 
AchiUe^discipulua Ohirenis, quavulnoribusmederetur/quae-ob id 
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Achilleos vocatnr. Hao sanasseTelepham dicitur* Aliiprimum 
89ruginom invenisso, utiiissimara emplastris, ideoque depin^itur 
ex cuspid© decufeiens earn gladio in rulnus Telephi. Alii utroque 
usum Diedicamento volunt. Aliqui et hanc panacen heracleouj 
alii siderifcen. Hanc apud nos millefolium vocant, cubit- 
ali scapo, rainosam, minatioribusqu© quam foeniculi foliis 
vesfcitam ab imo. Alii fatentnr quidem illam vulneribus ntilem, 
sed veram achilleon esse scapo coeruleo pedali, sine ramis/' 
(25,19). A species of Achillea is the Kaisum of the Arabians, Ibn. 
Sina says of it : — t ^ 1^, » J (according 
to Ghilen its flowers are more conspicuous than those of worm- 
wood). The same plant is the Biranj5sib or .Biranj^sif of the 
Persians, which has been identified by Stocks with A. santolina^ 
Linn. ; the description of biranj^sif in the Tnhfat^el-muminin 
is uuinistakably that of an Achillea ; another Persian name for 
the plant is Bu^i’^maderdii ; it is in common use as a tonic in 
Persia and Sind. In Egypt a species of Achillea is used medi^ 
oinally under the name 'of Barbara In Europe and 

in the East the plants belonging to this genus have long been 
considered to have stimulaint, tonic, emmenagogue and 
antihaemorrhoidal properties. A. Moscjiata (G^nepi blanc) is 
an Alpine plant with a musky odour, having sudorific and healing 
properties. At Engadine, in Switzerland, a volatile oil is 
extracted from it called Esprit d^Iva. Eor administration ^oz. 
of A* millefolium may be infused in a pint of water and 
reduced to 6 oz., of this 1 oz. may be given ©very hour. This 
plant has of late years been reintroduced into medical use in 
America ; it is spoken of as a general stimulant and tonic, with 
peculiar relations to the pelvic organs. Like other siimulant 
tonics, it has been found capable of curing certain cases of 
intermittent fever, and is apt to promote the appetite and 
digestion in atonic gastric disorders. Its special local action is 
illustrated by the virtues ascribed to it in piles and amenorrhoea, 
for the cure of which it was celebrated even in ancient times. 
The form of the first of these diseases, in which it appears to 
be most efficient, is that in which, along With relaxation of the 
sphincter ani, there is a discharge of mucus, more or less 
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bloody, during defecation. A similar condition o£ atony in 
the reproductive organs of the female is attended sometimes 
with menorrhagia, and sometimes with imperfect and painful 
menstruation* A tonic and stimulant regimen is essential to 
its successful treatment, and as a portion thereof, milfoil may 
sometimes be employed with advantage. By this mode of 
action, doubtless, milfoil has proved beneficial in leucorrhoea 
and fiatulent colic ; and it may assist in curing relaxed and 
other mse inert conditions of the throat, when its infusion is 
used as a gargle, or in cases of sore nipples, when it is applied 
as a lotion. The volatile oil may be given in doses o^20 drops. 

‘Achillean, in doses of from 8 to 20 grains, is reported to have 
occasioned a sense of epigastric oppression and some irregu- 
larity of pulse, but to have increased the appetite. (8 title 
and Maisch,) 

Description. — A perennial herb with a slender creeping 
root-stock, giving off numerous filiform roots, and several long 
subterranean, reddish stolons with a blunt succulent scale at 
each node. Leaves alternate, the radical ones often 6 inches 
long, stalked, with a wide petiole, lanceolate-oblong in out- 
line, the cauline ones much smaller, sessile and oblong, all 
very deeply bi- or tri-pinnafcisect with closely placed^ overlap- 
ping segments, which are again cut into linear, very acute 
lobes, more or less hairy, mucronate, and having small oil- 
glands on the lower side. The flowers grow in level-topped 
corymbs; heads numerous, with the involucre oblong j so^es 
imbricate, keeled ; receptacle flat, cha^ ; ray’-floreta pistillate, 
4 or 5, short ligulate, white or rose-coloured ; disk-florets 
several, perfect, tubular, with the margin whitish and the tube 
greenish; achemes flatten^, oblong, without pappus. It has a" 
feeblo aromatic^somewhat cfliamomiledike odour, and at^itterish, 
rather saline taste. 

Chemical composition ^’■^Ya.vrow yields by distiHatiob with 
water about per cent, of a blue or dark-^reen volatile oil, that 

of the flowers having a spec.- grav. of 0*92, that of the leaves 
*85 to *92, the latter being bntyraceous. The bitter principle 
U.— 
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acliillein vre.^^ obtained by Zlauon (1846) as a reddish -bro^wn 
extract-like mass^ aad was regarded by Von Plants (1870) as 
Jaeiog identical with the alkaloid aehiUetne of A, moscliata* 
Zanon^s achityic' acid is aconitic acid {Rlasiwetz^ 1867). Yar- 
row also contains a small quantity of resin^ tannin, and gum, 
and various salt^ consisting of malates, 'nitrates, phosphates, 
and chlorides of potassium and calcium ; on incineration, from 
18 to 17 per centi of €ush is obtained. 

Von Planta-Beichenau (1870) obtained from A, moschata a 
bluish-green volatile oil, ivaol, of a refreshing odour and bitterish 
mint-like taste; ivain^ soft, yellow, insoluble in 

water, soluble in alcohol and bitter • achilleinef is 

readily solnlde 'in water, with difficulty in absolute alcohol, 
insoluble m ether, lemd when boiled with dilute acids yields 
sugar, ammonia, an odorous body, and acMZZcitne, 'C**H**NO*, 
which is dark-brown, insoluble in water, and not bitter ; 
moseiiatine, is insoluble in cold water, and has an 

aromatic bitter taste. (StilU and Maisch.) 

MATJRICASfA CHAMOMILLA, 

Ijamk* JW. 678 ^ BeniL and Trim, t, 156. Ger- 
man Chamomile (Engi), Camomille d’Allemague {Fr.), 

Hab.— Northern India, Persia, Europe. 

P^emactUar , — Babune-ke^phul (Hmd.j ,Shimai-ch^mantippa 
{Tam,), Sima-chamaati-pashpamu Shima-jeventi-push- 

pam (Mah)^ Shime-shy&manfige (Cati.), B4buna-na-phu}a 
( Qnz . ) , Bilbuna-cha-phdla (ilfar ;) . 

History^ Uses, &C.— The of Dioscoridea is refer- 

red by Sibthorp to Anthemis chia, Linn., but it is probable that 
several species were used under this name, including Matricaria 
Ohamomilla^ Theophraates describes the flowers otanthemon 

n« TO tsiv KvKk^ a»0os .'KfVKQVt TO 9«v fJt€ar<t> xP^os (R, P, vH., IS), hlS 

plant was therefore a single-flowered one. Formerly the cha- 
momile flowers met with in the bazars were all obtained from 
Northern India and Persia, and were the flowers of M, Cha^ 



COMPOSITE. 


275 


momillaf but now the double flowers of Aththemis nobiks 
imported from Europe, are found in most of the large towns. 
The drug does nob appear to be mentioned by the old Sanskrit 
writers, and was probably first used in India by the Maho- 
metan invaders. The notices of Babunah in Persian works or^ 
Materia Medica must be understood as applying to M. 
Chamomilla; we gather from them that this plant is named 
after the village of Babunah in Irak-arabi, where it is particu- 
larly abundant. The Arabs call it 'TafEah-el-ard and Shajrab* 
el-kafur (camphor plant). It is considered to be stimulant, 
attenuant, and discutient. There is a popular opinion among 
the Persians that the odour of the flowers, induces sleep and 
drives away noxious insects' ; they also say that bathing the 
genitals with chamomile tea has a powerful aphrodisiac eSect. 

Oescription. — The flower-heads are i to f of an inch 
broad, and have a flattish involucre, with two or three rows of 
small oblong-linear, obtuse scales having the margin mem- 
branous. The receptacle is at first convex, but 'becomes strongly 
conical and hollow, and is free from chaff. The ray -florets are 
about fifteen in number, soon reflexed, white, ligulate -oblong, 
with two notches at the apex and enclosing the bifid style, 
but no stamens. The numerous yellow disk-fl;orets are tubular, 
five-toothed, somewhat glandular, hermaphrodite, and have the 
anthers united into 'a tube through which the bifid style pro- 
jects. The aohenes are small, curved, finely five-ribbed on the 
inner surface, brownish, without pappus, but with a slightly 
elevated margin at the apex. German chamomile-flowers have 
a peculia)? aromatic odour and a bitterish aromatic taste. They 
are easily distinguished from allied composite plants by their 
smooth, conical, and hollow disks, which shrink very consider- 
§bbiy on drying. 

Chemical German chamomile -flowers contain 

about \ per cent, of volatile oil, some bitter extractive, malates, 
tannates, and a little tannin, besides the principles common to 
vegetables. Pattone^'s anthemic acid^ isolated (1859) from 
Anthemis arvemiSf Linn., was obtained by Werner- (1867) from 
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the officinal flowers by exhausting them with hot water acidu- 
lated with acetic acid, concentrating, precipitating with alcohol, 
evaporating the filtrate, and treating with chloroform. It is 
described as colourless silky needles having an agreeable odour 
of chamomile, a strongly bitter taste, and dissolving in water, 
alcohol, ether and chloroform. The precipitate obtained with 
alcohol is stated to contain a tasteless crystalline principle, 
anthemidin, which is insoluble in alcohol, ether, and chloroform, 
but soluble in acetic acid. 

The volatile oil is a dark bine, in thin layers transparent 
fchickish liquid, which gradually turns green and brown when 
exposed to light and air, and more rapidly if obtained from 
dried flowors ; it has a strong odour of the flowers and a warm 
aromatic taste; dissolves in about 8 parts of 80 per cent 
alcohol, has the specific gravity 0‘93, and seems to consist of a 
terpene,C*°H*®, associated with G‘°E[*®0. The volatile oil 
becomes dark-brown, or green with strong or diluted nitric 
acid, and deep rod-brown with sulphuric acid. Tho blue colour 
is due jbo the presence of a volatile principle which was named 
azulene by Piesse and ccerulein, by Gladstone (1863^, and which 
according to both investigators, is present in all other volatile 
oils having a blue or green coloui' — ^in the latter associated with 
a yellow principle. (Stille and Maisch.) 

Chrysanthemum coronarium, Linn,, Lam*, III, t, 
678, /. 6, native of tho Mediterranean region, is commonly 
cultivated in Indian gardens, and is a favourite flower with 
both Hindus and Mahometans. It blossoms in the cold season, 
and there are two distinct varieties, one with large flowers, and 
another with small. The flowers are of various colours, and 
when dried iinpress a peculiar pricking sensatioii on the tongue 
like pyrethrura. Dalzell and Gibson {Bombay Flora ii,, 48,) 
state that' they are a tolerable substitute for chamomile. 
Acbording to Dr. Walker {Bombay Med. and Phys. Trans*, 1840, 
jp. 71,) the people of the Deccan administer tho plant »n con- 
junction with black pepper as a remedy for gonorrhoea. The 
vernacular names are, Gul-daddi {Hind,, Beny., Onz,), Shaman- 
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tippu {Tam.), Chemanti {Tel,)^ Jevanti-puva {Mai,) 9 Sbyavan- 
tigehavu {Gan,)f Shevanti-claa-phula {Mar.). 

Ocntipcda orbicularis. Lour., Wight Ic.lQliO, a native 
of the plains of India and Ceylon, is used as a mechanical 
sternutatory by the natives; it is administered to relieve 
headache and colds in the head like AHemisia Ptaxmica, Linn., 
the sncczewort of the English. In Sanskrit it is called 
Chikkana or Chhikika, which is equivalent to sneezewort, and 
the vernacular names have a similar meaning. According to 
Roxburgh this plant appears during the latter part of the cold 
season, on cultivated land. The whole plant does not cover a 
space more than about 6 to 8 inches in* diameter. The root 
is simple, the stems several, branchy, pressing on' the earth ; 
all arb somewhat woolly; leaves numerous, sessile, wedge- 
shaped, deeply dentate, villous; flowers 'axillary or in the 
divisions of the branches, solitary, sessile, sub-globular, 
hermaphrodite, florets from 10 to 12 in the centre with tho 
border 4-toothed, coloured and expanding ; the female oners 
very numerous in the circumference, most minute, with the 
border seemingly 3-toothed, and the tootblets incurved. 
Receptacle naked, __ ^ 

ANACYCLUS PYRETHRUM, na 

Rig,^ — Woodville, t. 20; Reich. Ic. FI. Germ. 090, 
Bentl. and Trim, t. 151. Spanish Pellitory {Bng.), Salivaire 
d’Espagno {Ft.). 

Hab . — ^North Africa. The root. 

Vernacular. — Akarkara, Akalkara {Hind, Beng., Mar.), Akki- 
rakarara {Tam.), A.kala-karra(TeZ.), Akkikaruka (Mai.), Akala- 
kari {Can.), Akarkaro (Guz.). 

History, Uses, &c • — Pellitory root, in Sanskrit Akara- 
karabha, is only mentioned by the later writers, such as 
Sarangadhara and the author of the Bkavaprakasa, who have 
doubtless derived their knowledge of its- properties from the 
Mahometans, who in their turn closely follow the Greeks. 
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The only difficulty is that nvpeOpop is described by Diosco- 
rides as an umbelliferous plant ; but with the properties of 
pellitory; here the author of the MaJckzan comes to our aid 
and tells us that the pyrethrum of Dioscorides resembling 
anethupa is a drug which the Arabs call Ud-el-karih-jibbali, 
very common in Syria ; it is found at the upper part of 
Wady Pardah, and, he says, I have seen its fruit; it has 
a root about a span in length, as thick as the finger, 
and has many of the properties of pyrethrum. He also 
quotes Antaki* as mentioning two kinds of pyrethrum, 
viz.. Western, or the kind described by Ibn Baitar, and Syrian 
called Ud-el-karih, which is the root of the mountain Tar- 
khdn and the kind described by Dioscorides {Smyrnium cordt-^ 
folium, Boiss,). We also learn from the Makhzan that 
is an Arabic form of the name of a plant common in 

Persia, especially in Pars and about Shiraz ; it is eaten like 
cress and other herbs with bread and cheese. There are two 
kinds, wild and cultivated; it is propagated by seed and by 
cuttings, and has a hot, astringent and sweetish taste ; if taken 
fasting it benumbs the tongue; on this account it is shewed 
to cover the taste of nauseous medicines. The taste is likened 
to that of the leaves of the Woodapple {^Feronia elephantum) . 
The root of the wild plant is called Akarkarha* Ainslie, speak- 
ing of Pellitory root, says : — " This root is to be found in most 
of the Indian bazars ; though I cannot learn that the plant grows 
in any part of India. It is a native of Arabia, Syria, Calabria, 
Crete, and Bohemia,f and it is, no doubt, from the first- 
mentioned of these countries that it is brought to Ilindusfctu, 
an export from Mocha. I am much inclined to think that it as 
the root we find noticed by Porskahl in his Materica Medica 
Hhairina under the namo of Ud*el“karih. With regard to its 
Asiatic names, there is this peculiarity, that its Arabic, Persian 

* Sheik Dawood of Antioch, his work is in Arabic, and has been printed 
at Be3nrottt. 

t The plant alluded to by Ainslie as growing in these localities must be 
Andcyclm oficinarumt Hayne, or Gerntian Pellitory. It is certainly not the 
PeUitory imported into India, being much smaller. 
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and Daklianie appellations are nearly the satne. The pungency 
of the pellitory root is not ’perceived till it has been chewed 
for a few seconds, when it occasions at first a glowing 
heat in the month soon followed by pricking sensation 
in the tongue and lips. The Vytians prescribe an infnsion 
of it, in conjunction with the lesser galangal and 
ginger, as a cordial and stimulant in lethargic cases, in 
palsy, and in certain stages of typhus fever ; they also order 
it to be chewed, as a masticatory, for the toothache. Tfc 
certainly possesses powerful stimulant properties, but is scarcely 
ever employed in Europe as an internal remedy ; though it 
has been found useful as a sialagogue, and as such. Dr. Thom-i 
son says, has been given with success in some kinds of head- 
ache, apoplexy, chronic ophthalmia, and rheumatic afifections 
of the face.’^ {Mat. Ind. I., 300.) Mahometan writers consider 
pellitory to be disoutient and attenuant; they prescribe it 
chiefly in paralytic affections, which they suppose to be caused 
b}’' phlegmatic humours. The Arabic h^ame Akarkarha* is said 
to be derived from Akar and takrih, and to mean ^ causing a 
sore.' Celsus mentions its use for opening the mouths of 
wounds. {Lib. v., cap. tv.) The Arabian physicians in the 
days of Avicenna prescribed pellitory in rigors. In India it 
is often given to parrots to make them talk. 

Description, — The root as found in the shops is simple. 
3 to 4 inches long by f to J of an inch thick, cylindrical or 
tapering, sometimes terminated at the top by the bristly 
remains of leaves, and having only a few bairdike rootlets. It 
has a brown, rough, shrivelled surface, is compact and brittle, 
the fractured surface being radiate and destitute of pith, Tho 
bark, at most l-25th of an inch thick, adheres closely to the 
wood, a narrow zone of cambium intervening The vvot3<ly 
column is traversed by large medullary rays in which, as in the 
barks, numerous dark resin-ducts are scattered. The root has 
a slight aromatic smell, and a persistent, pungent taste, excit* 

Iti'anlsc gaidby soiUe to be a Coptic word, ?uid by others supp*>sed 
to be of Indiaa origin. 
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iug a singular tingling sensation, and a remarkable flow of 
saliva. The drug is very liable to'tbe attacks of insects. 

Microscopic structure, — The cortical part of this root is re- 
mar'kable on account of its suberous layer, which is partly 
made up of sclerenchyme (thick- walled cells). Balsam-ducts 
( oil cells) occur as well, in the middle cortical layer as in the 
medullary rays. Most of the parenchymatous cells are loaded 
with inulin; pellitory, in fact, is one of those roots most 
abounding in that substance. 

Chemical composition. — ^PeHitory was first analysed by Pari- 
sel, who gave the name Pyrethrin to a soft resin soluble in 
alcohol and ether. -Koene subsequently found in the root a resin, 
brown acrid oil, yellow oil, inulin, gum, salts and a trace of 
tannin. The two oils and resin together were said to con- 
stitute the pyrethrin of Parisel, and the active principle has 
consequently been regarded as a mixed substance. C. J. S. 
Thompson [Phar-m* Journ, []8], xvit. 567,) finds the active 
principle to be an acrid resinous substance, residing mostly 
iu the cortical portion, and occurring to the extent of 5 per 
cent, in good samples of ropt. A very minute quantity placed 
on the tongue causes % strong burning sensation, which 
shortly increases, and remains for a considerable time, 
inducing a copious flow of saliva. A strong' solution painted on 
tho skin causes a sharp prickling sensation, and reddens 
the part where it has been applied. If the part is kept 
covered a blister will be produced. Besides being soluble 
iu alcohol and. ether, it dissolves in oils’ and acetic acid. It is 
composed of sCn acrid, brown resinous substance soluble iu 
alcohol, but insoluble in water and strong alkaline solutions; and 
a dark yellow oil which is soluble in alkalies. The acridity of 
the oil is probably due to >a small quantity of resin mixed with it. 

H. Buchheim has recently claimed to have found the active 
principle to be a crystalline alkaloid, Pyrethrine, which he 
obtained by evaporating to dryness an alcoholic extract and 
exhausting the residue with ether. PyrethriUe melts at tho 
heat of the body, and is resolved by alcoholic potash into pipe- 
ridine and pyrethric acid. {Arch.f^ Experim. P’aih. 5., p. 458.) 
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Vommerce, — The roat is collected chiefly in. Alg’eria, and is 
exported from Oran, and to a smaller extent from Algiers - 
But from information obtained by Fliickiger and Hanbnry 
from Colonel Playfair, British Consul-General for Algeria, and 
from Mr. Wood, British Consul at Tunis, it appears that the 
greater part is shipped from Tunis t6 I/eghorn and Egypt. 
Mr. Wood was informed that the drug is imported from the 
frontier town of Tebessa in Algeria into the regency of Tunis, 
to the extent of 500 can tars (50,000 lbs.) per annum. Bombay 
imported in the year 1871 — 72, 740 cwts. of this drug, of 
which more than half was re-shipped to other ports of India. 
(P^iarmacographia,) Pellitory root is valued in Bombay sfc 
about Rs. 24 per maund of 374- lbs. The quantity imported 
hardly varies from year to year, 

TANACKTUM UMBRLL.1FRRUM, Boiss^ 

Syn . — Pyrethrum, umhelliferum, Boiss. FI. Or. i., p. 363. 

Hab . — Eastern Persia. The root. 

Vernacular, — Mitha-akarkara, Bozid^n {Indian Bazars), 

History, H^es, &C. — ^This plant was found by Aitchiaou 
in the Badghis and Harirud valley. The roots are collected 
and sold in Indians Mitha-akarkara,’' " Sweet Pellitory, and 
are used by the Mahometan physicians as Boziddn. The latter 
name, as we have already mentioned (Yol. ii., p. 187), is of 
Persian origin, and is^ applied like Shak^kul to several stimula- 
ting and nutritions roots mostly used by women for improving 
their emhonpoint* The hakims consider It to be aphrodisiac, 
tonic, deobstruent, useful in rheumatism and gout, anxi in 
enlargement of the liver and spleen. They also that ft 

has abortifacient and anthelmintic properties. 

Description.— Boot 6 to 10 inches long,,, closely resem- 
bling that of pellitory in appearance, tapering, somewhat 
twisted. It has a brown, rough, shrivelled surface, is compact, 
and breaks with, a short fracture, showiixg a radiate surface 
and small central pith. The bark adheres closely to Ihe wood 
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The drug Ims the faint atatnatic odaui* of 
almost free from pungency. 


peJIitory, but is 


Ohemvcal comiJosiHora,— Aproximateatialysis of the powdered 
root separated, ether extract 1-0. alcoholic extract 8-6 water 
^tmct25-l, crude fibre 6^-9; and ash 6-8 parts in one hun- 
dred. The ether extract, haring' a distinct odour of ohaul- 
moogra oil, was evaporated to dryness.and digested in rectified 
spirit for several months; this separated a whitish insoluble 
panuiar fatty substance, and a light reddish brown liquid. 
The insoluble portion examined under a microscope was seen 
to consist of- radiating crystalline tufts of wax,' tasteless, and 
neutral m reaction, dissolving- to some extent in boiling alcohol 
and solidifying in the cold; soluble in petroleum , ether • it 
pftened a little above 70®; at the temperature of boiling water 
It melted to a brown liquid, and with a sufficient heat, it burnt 
apy on platinum foil with a smoky flame. The soluble- por- 
tion ophe -ether ptraoV was evaporated, and the fatty residue 
was acid in reaction, and produced a numbing- sensation on 
tte tongue and at the same time caused a flow of saliva 
Petroleum etljoi- removed a fatty acid from this residue and 
left a pft brown resin. This resin had the cnaracters of 
ppethrm. Besides its action on the tongue, it was soluble in 
ether, proof spirit, chloroform aud bisulphide of carbon and 
insoluble ip caustic dhd carbonated alkalies. ITario acid deoom 
posed it with evblution of gas. Sulphuric acid dissolved ft 
with a red-brown colour and the mixture developed an odour 
of b-atvric aoitl. > ' 


The alcoholic extract of the root contained an organic acid 
some saccharine matter reducing Fqhling’s test, bu(. no alkaloid.' 
The acid was-deeponed in coloui- with ferric chloride, gave an 
orange precipitate With plpmhic acetate, but produced no 

aeposife in' solution of.golatinO 

The water cx.traot contained 16 per cent, of a cafbohydrate 
forming a pnlverulenfprecipitate with three volumes of alcohol 
vSweet Pellitqry thus contains very little pyrethrin comT«i«/i 
Wi-th tbp amount found in tho Pelltey of SpSi, and loss innlin ' 
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It is more woody, and its, name probably refers not so- much to. 
the amount of sugar it contains as to the small' quantity of 
acrid and pungent prineiple. 

SPILANTHES ACMEELA, Jjinn. 

Fig. — Y/ight tc,, i, 1109* Par^ CvesB iEng,), Cresson'de 
Para {Er,). 

Hab . — Tbi'ou^liaat India. tThe flower heads. 

Ve7'nacula7\ — Pipulka (Mar,), Vana mugaIi:(C'an-.). It bears 
the same names as Fyreth^'i Itadix in the vernaculars. 

History, Uses, &C* — Four forms of this plant are 
noticed in the Fio^'a of British India, — 8, 'proper, S, calva, 8, 
oleraced, and 8. paniculata. Of these oLeraoea, Jatq*. Moi't, 
Vind ii», t, 135, is a cultivated form common in Indian gardens, 
and S, paniculata is also, in'the opinion of Sir J". D, Hooker, a 
form produced by cultivation. -The cultivated forms are chiefly 
remarkfible for their , more robust and succulent habit, and 
in 8. oleracea for larger and more highly-coloured flower heads : 
the latter plant is the true Orcsson de Para, and is supposed to 
have bee'n introduced into India from Brazil by the Portuguese. 
The flower heads of these plants are by- far the most pungent 
pai't, and are chewed by the natives to relieve toothache, whihli 
they do by producing; redness of the? guma and salivation. 
Dr. W. Farqnhar has used and recommended a tincture of the 
flower heads for toothache in place of tinctai’e of pyrethrom. 
He says it is a specific for inflammation of the periosteum of 
the jaws. A bit of lint dipped in the tincture and laid on the 
gums repeated 3 or 4 times a day hae a speedy effect in 
reducing the pain and swelling. Graham, cn-thc authority of 
Dr Lush, states that 8.pleracea\B cultivated ' in the Deccan 
a pot-herb, and the same fact was observed by Dr. M^son 
in Burma. 8- Acnidla proper hars been sent to ns from the 
Western .Ghauts under thd MarStH name of Fi^ulha as a 
fish poison in general use on those hills. 
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Description. — Small annual plants with Tound, smooth^ 
snccnlent, branching- stems ; leaves opposite, petioled, snboordi- 
form, subdentate. The flower heads are solitary at the end of 
pedicels longer than the leaves, of a conical form, and in 
iS. olqracea as large as an acorn ; they are entirely composed of 
yellow or brownish yellow hermaphrodite tabular flowers. The 
achenes are compressed with ciliated margins, . and are sur- 
mounted, except in S. calva, by two naked awns. The whole 
plant is pungent to the taste, but theflower heads are especially 
BO, having a hot burning taste which causes profuse salivation. 

Chemical composition. — Gerrard has analysed this plant with 
the result that the active principle is an oleo-resin with power- 
fully sialagogue properties. {Pharm. Journ. March 8, 1884, 
p. .717.) R. Buchheim has found in the herb the crystalline 
alkaloid obtained by him in Pellitory root (.s-ee article Anacylus 
PyTetk7'um). We have made a full examination of the flower 
heads of 8pilanthes calva, which are used as a substitute for 
pellitory in some parts of India, and we find them to contain jbhe 
following constituents : a resin, fixed oil, yellow colouring matter, 
astringent organic acid, glucose, extractive with the odour and 
taste of malt and 7*6 per cent of mineral matter. The resin 
had the reactions possessed by pytethrin in being soluble in 
ether, alcohol and proof Spirit, insoluble in alkalies and destroyed 
by oxidizing agents. In these respects it resembles the 
pungent principle of plants found in the Zinziherace<B, We 
were unable to obtain it in a crystalline condition. The flower 
heads distilled with watex' afforded a distillate free from pun- 
gency, and contents of the retort after boiling were likewise 

inert Tho active pniicir-le is unstable in ^institution and 
'^ecompcs'-d by heat. 

i. ErlvlIhlA . UL^CiARIS, Tar. mdica^ 

Pig. Wight Ic., i. 1112; Itheede Hart. Mai. a?., t 45, 
Wormwood {Eng.), Armoise, Herbede Saint-Jean (Fr.)] 

Hab. Throughout the mountainous districts of India. 
The herb. 
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Vernacular, — Nagdoun, Mastara {Hind.), N^gdoni (Beng,), 
Sarband, vulg. Siirpan (Mar.), Machipatri Macliipattiri 

{Tam.), Tiru— nifcripacliciia (^MaL), Uruvain, Urigafctige {Can.), 
Nagadavano {Giiz.). 

History, Uses, &C. — There appears to be a difference 
of opinion as to the Sanskrit name of this plant. In Northern 
India and Bengal ifc is identified with the N^gadamani of the 
Nighantas, a plant which is described as atonic and connteract- 
'ing the poison of spidei’s and snakes. In the Deccan and 
Western India the Sanskrit name is said to be Indhana, 
alfchottghthe local version of the Rdja-nighanta gives Nagda- 
vana as the Marathi equivalent of Nagadamani, a name gene- 
rally applied in that language to Orinum asiatioum. Accord- 
ing to Moodin Sheriff, the Sanskrit name in Southern India is 
Granthipariii. These names are not synonymous, and as the 
plant is common in all parts of the country, this discrepancy 
would seem to indicate that its mention by the older Sanskrit 
writers is very doiibtfnL The modern Hindus consider worm- 
wood to be a valuable stomachic, deobstruent and aptispas- 
modic, and prescribe it in infusion and electuary in cases of 
obstructed menses and hysteria. A. uaZpar is is generally con- 
sidered to be the Artemisia of the Greeks, a name generally 
derived from the lunar goddess Artemis, who is supposed to 
have been the discoverer of its virtues, but Pliny says : — ' 
'' Sunt qui Artemisiam ab Artemide Ilithya cognominatam 
putent, quoniam privatim medeatur foeminarum malis.’^ 

Maoer Ploridus in his treatise. He viribus herbarjum, calls 
wormwood herbarum matrem^ and attributes to it emmenagogue, 
antilithic and aleiipharmic properties ; he also says that it 
assists parturitioti and prevents abortion. Apuleius He virtu- 
iibus herhariim states that a person carrying wormwood will 
be preserved from fatigue, hidden demons and. the evil eye. 
** Tres artemisias/** says he again, Diana dioitur invenisse et 
virtutes earum ©t medicinam Chironi centauro tradidisse, qni 
primus de his herb is medicinam instituit-^’’ There is a popular 
superstition at Bologna that wormwood will indicate the ter— 
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mmafcion of a disease ;-a buncli'of the leaves is surreptitiously 
placed under the sick personas pillow^ if, after this he sleeps, he 
mil soon g'et well ; if not, he'will die. (D^ Gubernatis,) 

A. vulgaris is probafalj one of^the kinds of Afsantm 
(a-\l^iv6iop) described by Mahometan physicians, bat owing to'the 
want of a sufficient description of these drugs, it is impossible 
to identify it. Dr. Wight {III., ii, 92,) notices it's use in 
nervous and spasmodic affections, and pi\ J. L Stewarij speaks 
of an infusion as a good mild stomachic tonic. 

Artemisia Sieversiana, WiUd,, is one of the kinds of 
Afsantin sold m Indian bazars. It is imported from Pei'sia, and 
has for many years been cultivated at Bandora, in the neigh- 
bourhoodofBombay, for the sake ofthe fresh herb, which is always 
obtainable in. the market, and is much valued by the natives. 
The cultivation 'appears to have been in the hands of a few' 
Christian families for several generations ; they also cultivate 
Sweet Marjoram. ’ The two plants are called Azaro7ia and 
Ma^arona.hy the native Christians, and were no doubt intro- 
duced into the country by the Portuguese, Medicinally it is 
esteemed as a tonic, deobstruent, febrifuge, and anthelmintic, 
and it is applied externally as a discutient and antiseptic. The 
hakims prescribe it in hypochondriasis, jaundice, dropsy, gouc, 
Bcurvy, &o. ; also as an emmenagogne, and in hysterical aflec- 
tiou3» 

Description. — A vulgaris is erect, suffrutioose ; leaves 
ashy and tomentose beneath 3 lower pinn^ifid, upper tfifid, 
uppermost undivided or with lanceolate lobes ; lobes of the lower 
leaves toothed or cjut; heads of flowers race mose-pani clod, 
ovate; panicle leafy, spr,eading, partial racemes pendulous 
before flowering, young involucre a little tomentose-, at length 
glabrous ; exterior scales foliaceous, acute, interior membranar 
oeous, obtuse ; corol naked. {Boxb. FL Ind. iii., 419.) 

A. Sieversiana is annual or bienuial, ^hoary-pubesoent, stem 
erect, angled and ribbed, simple or paniculately branched above ; 
leaves mostly pefcioled, broadly ovate; 2-pinnatisect, segments 
obtuse and obscurely lobed, hoary o.n both surfaces, head's i to 
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nearly J inch in diameter, broadly heiniapheinc, pedicelled, 
Beoand, nodding, distant, in lax, long racemes terminLating the 
branches, outer involucre braets green hoary; inner broadly 
scarious, receptaoular hairs long$ straight. {Fh Bn Ind.) 

Qhemical composition^ Wormwoods contain absiuthate 

of potash, a bitter substance, and a green volatile oil having 
a oamphoraceo'ns odour. Ahsinthin the bitter 

prmciplfe is ]^repared, according to Luck, by exhausting, the 
leaves ^ith alcohol, evaporating to the consistence of a syrup, 
and agitating with ether. This ethereal solution is evaporated 
>to dryness, and the residue treated with water containing a 
little ammonia, which, dissolves the resin, and leaves. the absin- 
|ihin nearly pure. To complete the purification it is digested 
with weak hydrochloi;io acid, washed with water, dissolved in 
alcohol, aud treated, with acetate of lead., as long as a precipitate 
is formed. After the removal of this precipitate by filtration, 
the excess. of lead is precipitated by sulphuretted hydrogen, 
and tbe eolation is evaporated. The absinthiu then remains 
as a hard confusedly crystalliu© mass, possessing an extremely 
bitter taste. It is but slightly soluble in water, very soluble 
in alcohol, and less so in ether. It possesses distinctly acid 
characters, and is dissolved by potash and ammonia. The 
8a,l Ahsinthicum of the old Pharmacopoeias was nothing more 
than carbonate of potash obtained by incineration of thp plant. 
Ahsintholy isomeric with ordinary camphor, is the 

essential constituent of Wormwood oil, in which it is associated 
with a terpene, boiling below 160°, and a deep blue oil which 
boils between 270° and 300°, and agrees in its properties with 
the blue chamomile oil examined by Kachler. Absinthol boils 
at 195° (Beilstein and Ktipffer) •, h;t‘ 200 — 205° {Alder Wrigkt)', 
■217° (Gladstone), .It differs essentially from camphor in its 
ohemical reactions, not being converted into camphoric aciti 
by oxidation with nitric acid, or into cam pbooarboxy lie acid 
by the action of aadram and otirbonic anhydride, »nd yielding 
when fused With pot^b, a large* quantity^ of resin^'but no acid., 
JiLeated with, phoapboros' pentasulphide. it yields a considerable 
quantity of oymene; identioai wit^ ;k>rdinary cymene 
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fi'orD camphor or from cumin oil lu density and Uie properties 
of the sulphouic acid derived from it» [Alder Wright.) 
Oyineue is also formed, though in smaller quantity, by treating 
absinthol with ainc chloride. 

Commerce. — A-fsantin is imported from Persia ; the entire 
plant is found in the bales, and owing to its toughness, is 
seldom much broken. 

Value. — Rs. 5 to Rs. 7 per Surat maund of S7h lbs. 

Artemisia vulgaris is not an article of commerce. 

ARTEMISIA MARITIMA, Liun. 

Fig — Beiitl. aud Trim,, t. 157, Wormseod [Eug.)^ Semen- 
ciuea Barbotine [Er.), 

Hab. — —Northern Asia, The fiower heads. 

V'ernacular. — ^dCirmani-ajamo (Gun:.), Kirmaui-ova (iV/nr. 
Shih (Arab.), Kirmdld (iJtnd.). 

History, Uses, &C. — The Sanskrit name of this plant 
is said by some to be Gadadhara, bht it appears in.tbe Nighantas 
under the name of •Tavdniya “ Grecian,'^ with the Hindi synonym 
Kirmald, evidently a corruption of Kirman, the name of the 
province in Persia from which it is imported into India ; it is 
described as a vermicide. A. maritima is the a-epi4>ov and 
n^ivQiovBdXkaa-vlovoi Diosoorides, and was used by the Greeks and 
Romans to expel intestinal worms. It was probably first known 
in Egypt, as Pliny states that those initiated in the mysteries of 
Isis used to carry a branch of it in their hands. Arabian and 
Persian physicians describe wormseod under the name of Shih, 
givign as synonyms, Sarifdn and Afsantin-el-bahr ; it is pre- 
scribed in doses of 2 to 3 dirhems as an anthelmintic, and also 
as » deobstruent and stomachic tonic. In the form of a poultice 
they use it to relieve the pain caused by the bites of scorpions 
and other venomous reptiles- The Persian name is Darmanah. 
The wormseed of the Indian market has been examined by 
Hanbury, who considers that it does not materially differ from 
the Russian drug, hut is slightly shaggy and mixed with 
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tomentose stalks. He states tliat a specimen of Artemisia, 
No. 3201, Herb. GriflB.th, Afghanistan, in the Kew Herbarium, 
has capitules precisely agreeipg with the Bombay drug. 

Santonin is now well known to the natives of India, and i^ 
largely imported from Germany. It is generally considered 
to act as a poison upon ascai*ides, but according to Hr, von 
Sohroeder (Arch.f. eoG'p. Path., xix., 290) this is not the Case. 
He states that the santonin doefi not kill these worms, but its 
presence being distasteful to them, causes them to leave their 
resting place and wander into the large intestine, from which 
they can then be removed by a purgative. This should deter- 
mine the time for giving a purgative, and Dr. von Schrceder 
thinks it should either be given with the santonin, or else some 
hours after. We have obtained very good results by giving 
half the dose at bed-time, and the remaining half next morning 
with a dose of castor-oil. 

Description.— The drug consists almost exclusively of 
unopened flower heads or capitules, which are ao minute that 
it requires about 90 to make up the weight of one graifi. In 
inferior samples, there is an admixture of stalks# and portions 
of a small pinnate leaf. The flower heads are of an elliptic or 
oblong form, about 1-lOth of an inch long, greenish yellow 
when new, brownif long kept ; they grow singly, less frequently 
in pairs, 'on short stalks, and are formed of about IS oblong, 
obtnse, concave scales, closely imbricated. This involucre is- 
much narrowed at the base in consequence of the lowermost 
scales being considerably .shorter than the rest. The capitute 
is sometimes associated with a few of the upper* leaves of the 
stem, which are short, narrow^ and simple. Notwithstanding 
its compactness, the oapibule is somewhat ridged and angular 
from the invqlucral scales having a strong central nerve or 
keel. The middle portion of each scale is covered with minute 
yellow, sessile glands, which are wanting on the transparent 
scarious edge. The latter is marked with extremely line strise, 
and ia quite glabrous; in the young state and in the JBbuibay 
variety of the drug, the keel bears a few woolly colourless 
11.-87 
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bairs. The florets number from *3 to 5 ; they hare in the bud 
an oroid corolla, glandular in ite lower portion, a little longer 
i#han the ovary, which is destitute of pappus. Mahometan 
writers name several varieties of wormseed, but do not des- 
cribe them with any minuteness. It would seem then that we 
must be prepared to meet with slight differences in packages 
of the commercial article, but in any case the drug should 
have e powerful and agreeable odour resembling cajuput oil 
and camphor, and a bitter aromatic taste. 

Chemical compostiion.— Wormseed yields from 1 to 2 per 
cent, of essential oil, having its characteristic smell and l^te. 
The oil is slightly levpgyrate, &nd chiefly consists of the liquid 
accompanied, by a small amount of hydroewbon. 
The former has the odour of the drug, yet irather more agToe" 
able; sp. gr. 0*913 at 20® 0. It boils without decomposition ai 
173® to 174®, but in presence of P®0® or abundantly 

yields cymol, . ^he latter had already been observed by Votokel 
(1854) under the name of cynene or cinene, yet he assigned 
to it the formula Hirzel (1854) called it cinsebene. 

The water which distils over carries with it volatile acids of the 
fatty series, also angelic acid. 

The substance to which the remarkable action, of wormseed 
on the human body is due, is Santonin, It was 

discovered in 1^30 by Kahler, an apothecary of Dusseldorf, 
who gave a very brief notice of it in the Archiv, der Pharmade 
(xxxnV., 318). Immediately afterwards, Augustus Alms, a 
druggist's assistant at Penzliu, in the Chaud Duchy of Meek- 
lenburg-Sohwerin, knowing nothing of Kahler's discovery, 
obtained the same substance, and named it Santonin. Alma 
reooih mended it to the medical professon, pointing out that it is 
the aBthelmiutic principle of wormseed. Santonin constitutes 
flrom ^ cent, of the drug but appears to diminish in 
quantity very considerably as the flowers open. It is eal^ 
extracted by milk of limej for though not an acid, and but 
sparingly soluble in water even at a boiling heat, it is capable 
of combining with bases. With lime it forms sanfconinate of 
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calcium^ wBicL. is readily soluble ia water- On additio-n of 
hydrochloric acid, sautouinic acid, separates, but 

parts with Santonin being thus immediately reproduced.. 

Santonin forma crystals of the orthorhombic system melting 
at 170®, which are inodorous, but have a bitter taste, espe- 
cially when dissolved in chloroform or alcohol. They are co*“ 
lourless, but when exposed to daylight, or to the bine or violet 
rays, but not to the other colours of the spectrum, they assume 
a yellow hue, and split into irregular fragments. This change, 
which -takes place even under water, alcohol or «tber,is not 
accompanied by any chemical alteration. This behaviour of 
Santonin, when exposed to light, resembles that of erythro- 
ce&taurin, The latter has been obtained by means- 

of ether, from the alcoholic extract of Erythrma Oentauriumt, 
and of some other piauta of the Gentianaceas. Mehu has shownr 
th»t the colonrless crystals of that -substance, when exposed to- 
sunlight, assunae a brilliant red colour, without undergoing any 
chemical alteration. The colourless solutions of this body m 
chloroform or alcohol yield the original substance. Yet as -to 
Santonin, Sestini and Cannizzaro (1876) have shown that its 
dilate alcoholic solution, on long exposure to sunlight, affords 
a oompound ether of photo-santonic acid, namely, 

Worm seed contains in addition to the two bodies just de- 
scribed, resin, sugar, waxy fat, salts of calcium and potassium, 
and malic acid ; when carefully selected and dried^ it yielded 
ns 6*5 per cent, of ash, rich in silica. {^Pfiarmacqgr<jLpJiia^ 2iid 
889.) Wormseed oil has been investigated (1884) by 
Messrs. Hell, Sturcke and Ritter, and Messrs- Wallach and 
Brass. The latter au‘ hors confirm bhe statenaeots of previous 
obaervers that the principal constituent of oleu-m cinoe is a 
compound having the composition O’ which, as being aa 
iBomer of Borneol, they propose to call ' Cyneol* ^ and that this 
is accompanied by a certain quantity of hydrocarbons with a? 
similar boiling point. But they have also met with another 
compound richer in oxygen, and having a higher boiling point* 
Pure cyneol is a liquid having a characteristic but not dis“ 
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agreeable cam pb or -like odour beiiiag at 176° to 177° C., and 
having a specific gravity of 0*92297 at 16° It is optically 
inactive, though the rectified oil from which it is obtained has 
been found to have a rotation to the left of 2°'9, due to other 
constituents boiling at higher temperatures. Oxidised by boil- 
ing with nitric acid, cyueol yielded besides the lower fatty 
acids essentially oxalic acid> but no acid of the aromatic series ; 
while the hydrocarbons (0^°H*® and accompanying 

it in the oil yielded upon oxidation always more or less toluylic 
or terephthalic acid. Cyneol by treatment with gaseous 
hydrochloric acid is converted into a hydrocarbon to 

which the name ^Oynen^ has been given. 

Commerce * — Wormseed is brought to India from Afghan- 
istan and Persia in considerable quantities. Value, Rs. 2^ to 
Ks. 3 per Surat maund of'37i lbs. Santonin is now largely 
imported into India; much of that sold in the- bazar is adul- 
terated to the extent of three-fourths of its weight with various 
substances, amongst which gum and boracic acid have been 
noticed* An easy test is to expose it to sunlight, which turns 
-the santonin yellow. 

DORONICUM PARDALIANCHES, Jjinn, 

Fig. — Jacq, Austr,y t, 350. Leopard’s bane Doronic 

(Fr.). 

Hab. — iilurope, Syria. The rhizome. 

.Vernacular, — Dardnaj-i-akrabi {Pers., Ind, bazars)- 

History, Uses, &C. — I). pardaUanehes, according to 
Sihthorp, is called a-Kopn^t in modern Greek* He identifies it 
with the of Dioscorides (iv., 75), which that writer 

describes as having a root like the tail of a scorpion and white 
like alabaster. Theophrastus (vi. 3. ix. 14) calls it ^lyXvoovov 
and o-Kopmes and Pliny (25; 75) Thely phonon and Scorpio. 

author of.the Makhzan-eUAdw^ya states that Darunaj is a 
scorpioid knotted root with a greyish exterior and white 
interior, that tt is hard, faintly bitter and aromatic* He de" 
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scribes fclie plant as having fleshy yellowish leaves of the shape 
of those of the almond, which lie flat upon the ground. The 
flower stem he sayfi is hollow ; it rises from the. midst of the 
leaves to a height of two spans, and bears from 6 to 7 scattered 
leaves, thinner and longer than the lower leaves. The flower 
is yellow and hollow. The plant grows in Andalusia and the 
mountainons parts of Syria, especially about Mount Yabrdrat, 
where it goes by the name of Akrabi. There are two varieties 
of the drug, Persian and Turkish ; the latter is most esteemed- 
With regard to its medicinal properties, he says that it is a 
resolvent of phlegm, adust bile, and flatulencies^ cardiacal and 
tonic, useful in nervous depression, melancholy, and impaired 
digestion, also in pain of the womb, aud flatulent dyspepsia. 

Besides this it is prescribed for persons who have been bitten 
by scorpions and other venomous reptiles, and is hung up in 
houses to keep away the plague; pi?egnant women wear it 
round the waist suspended by a silken thread which must bo 
made by the wearer ; it is supposed to act as a charm, protect- 
ing the fcBtus and procuring a painless delivery. Hung up 
over the bed it prevents night terrors and ensures pleasant 
dreams. There would appear to be a demand for it in India, as 

is kept by all Mahomet^ druggists. 

De S criptio n . — Rhizomes scorpioid, occasionally branched, 
flat, jointed, of a white colour, 8 to 4 inches long, J to f 
inch broad, and about 2-lOthof an inch thick. Upper surface 
scaly, under surfaco marked Jby scars of numerous rootlets, a 
few of which sometimes remain attached ; su hjtanoe brittle and 
horny, yellowish white, central portion, somewhat spongy, 
odourless. Taste at first insipid, but after a few minutes a 
sensation of warmth and. pricking is felt upon the tongue- 

Microscopic structure . — -Sections show that the bulk of the 
rhizome consists of a parenchyme, each c^l of which is occu- 
pied by a mass having a granular appearance inactive in 
polarized light ; towards the circumference, the cells become 
gradually smaller, and upon the surface become scaly, forming 
a greyish epidermis. The cells are coloured black with 
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iodine with purplish centres, such as starch and dextrin- would 
exhibit* After immersion in glycerine and alcohol, the section 
showed no sphaeroidal crystals of inulin, but ceased to give the 
purplish-black colour. The vascular bundles are of a bright 
yellow colour, and consist of spiral vessels ; they form one irre- 
gular ring round the rhizome about midway between the cir- 
cumference and centre. 

Chemical composition , — ^A decoction of the powdered rhizome 
gave a bine or violet black colour with iodine, but was not 
affected by iron salts. Water extracted 15'6 per cent, of 
soluble substances, consisting of 6*2 per cent, of glucose, esti- 
mated by standard potassio-cupric tartrate, and a quantity of 
mucilage. The marcr was then boiled for two hours with 
hydrochloric acid (1 per cent.), an operation which rendered 
soluble over 60 per cent, of the drug, while 25 parts of this 
was glucose. Some fresh powder yielded to rectiiied spirit 
6*76 of extract, which, with the exception of a little fatty mat- 
ter, was soluble in water. This solution was sweet to the taste, 
abundantly reduced Fehling’s solution, and was negative 
towards alkaloidal tests. Evaporated to dryness it was amor- 
phous, and when heated, gave oflE^ the odour of burnt sugar. 
The ash was 3*3 per cent. The analysis of the drug shows it to 
be nutritive rather than medicinally active. 

TUSSILAGO FARFARA, Uinn. 

Fig. — Mng. Bot, vi, t, 429; 'WoodviUe t. 13. Colt's -foot 
d’aae, Taconnet, Herbe de Saint Quirin (Fr.). 

Hab. — Western Himalaya ; Persia; Europe. The herb. 

Vernacular , — Fanjiun (AraA, Ind. Bazars)} W^tpan (Bind,), 

Mistory, Uses, &C. — This plant is the of the 

Greeks and the Tussilago and Parfarus of the Romans. Prom 
the earliest times it has been esteemed useful in coughs and other 
pectoral affections. Hippocrates recommends the root with 
honey in ulcerations of the lungs. Dioscorides, Pliny, and Galen 
relate that the smoke of the leaves, received into the mouth 
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tbrocigh a fannel or reed, is eflScacious in coughs and dyspepsia. 
The Crreeh and Linnean names are derived respectively from 
and tussis whiph both signify cough.^^ Most of the Arabian 
and Persian medical writers describe the herb under the name of 
Fanjiun, or Afanjiun, an Arab corruption of airoyiov^ a word 
which, as far as we know, was never applied by the Greeks to 
any plant. All these writers closely follow Dioscorides in their 
accounts of its appearance and properties. The Hindus consider 
that the leaves have the power of expelling vaia or wind, which 
is supposed to be the cause of various disorders, especially 
rheumatism ; whence the name Y^tapana or Watpan (wiad- 
iaaf) j they also nse the cottondik© down of the leaf as a styptic. 
In Europe, colt’s-foot is still officinal in France and Germany, 
and has a reputation in pectoral affections as a domestic remedy 
in England. It is smoked like tobacco and also administered 
internally in the form of a decoction or infusion. The flowers 
are one of the quatre jieurg of French pharmacy. 

Description. — Root mucilaginous, bitterish, creeping 
horizontally, with many fibres. Flowers coming before the leaves 
(whence the old name Filius ante pafrem), drooping in .the bud, 
bright yellow, about an inch broad ; their rays spreading, 
copious, very uarrow ; each flower on a simple, round, woolly, 
radical stalk, scaly with numerous reddish, smooth, scattered 
bracts, crowded under the flower, like an exterior calyx. Leaves 
erect, on f u^owed, channelled foot stalks, heart-shaped, slightly 
lobed, copiously and sharply toothed ; very smooth, and of a 
slightly glaucous green above, white and densely cottony, with 
prominent veins beneath ; when young they are revolute, and 
thickly enveloped in cottony down. (Smith,) 

Chemical composition , — An analysis of the leaves of this 
plant has been made by C. S- Bondurant. A.pefcroleum spirit 
extract contained caoutchouc, resin and wax. Ether removed 
a bitter, colourless glucoside, and a reddish brown resin. 
Absolute alcohol separated 2*42 per cent, of tannic matter, andT 
probably a little gallic^ acid ; the extract was free from alka- 
loids. Water dissolved from the residue -3*42 per cent, of 
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gum, and 6*23 per cent. o£ dextrin and allied carbohydrates, 
and the alcoholic filtrate from these yielded 'saponin. Albu- 
minous matter, oxalate of calcium, lignin and cellulose were 
determined, and the total ash was 17*1 percent. {Phar, Jour, 
[3] xviii. 77.) 

SAUSSUREA LAPPA, Clarhe. 

Fig. - — Dene, in Jaeq. Yoy. Sot., t. 104. Arabian Costua. 

Hab. — Cashmere. The root. 

Yemacular, — Kut (Hind,), P4chak (Berig.), TJpaMt {Guz.), 
Kushta ( Mar.)^ Koshta (Can.), Gosh tarn {Tam.), Goshtamu (Tel,), 

History, Uses, &C. — -Sanskrit writers on Materia Med ioa 
mentioii a fabulous root under the name of Pushkaramula, 
“ Lotus root/* and ascribe to it properties similar to those 
of Oostus. Among many other syn6nyms it bears the name 
Kashmira, coming from Cashmere/’ We think there can be 
little doubt that this root, which is not now obtainable, and is 
described in the Nighantas as hot, bitter and pungent, and 
useful in. cough, -asthma, fever, dyspepsia and skin diseases, 
must have been Orris root. Kushta or Costas is now .Used 
instead of it, and orris root, although much used in 
India by the Mahometans, has not been identified by the 
modern Hindus with Pushkaramula. K6crros* is mentioned 
by Theophrastus (H. P*, ix. 7), Diosoorides (i. 15), an.d is among 
the offerings made, B.O. 243, by Seleucus II., iGng of Syria, 
and his brother, Antiochus Hierax,' to the temple of Apollo at 
Miletus. Oostus, like many other Indian drugs and spices, was 
formerly carried to Europe by the Arabs, and, being suppos^ 
to be a production of Arabia, was known to the ancients as 
Arabian Oostus. Diosoorides says The best is t^at which 
is fresh, light coloured, compact and of firm texture, dry, not 
worm-eaten, devoid of an acrid smell, and which tastes hot and 
biting/’ He also mentions an inferior kind, light like Ferula, 
The Greek name is derived from the Sanskrit through the Arabic 
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wtich he calls Indian Oosfcas- The Syrian Costus of the same 
writer is Elecampane root. The Arabs appear to have had, like 
the Hindus, a fabulous kind of Oostus, which they speak of as 
the carrot of the sea or Costus of the sea 

which is mentioned in a tradition as one of the best of remedies- 
This myth probably led the Greeks to describe Arabian as 
distinct from Indian Costus, Arabian writers describe Costus 
as a wood brought from India, a well known- drug*, of sweet 
odour, with which women and infants are fumigated: it is 
diuretic, beneficial to the liver in a high degree, and for the 
colic, and for worms,- and the quartan fever;, as a beverage; and 
for rheum, and defluxions, and pestilence, when the patient ia 
fumigated therewith; and for the leprous^like disorder called 
and the discoloration of the face termed when applied 
as a liniment ; and it confines the bowels, expels wind, strength- 
ens the stomach and heart, occasions pleasurable sensation, is 
an ingredient in many sorts of perfume, and is the best of 
perfumes in odour when one fumigates therewith (EL Leyth, 
** Eyn ^^ ; Kdmus ; Taj^el<^Arus) * Persian physicians copy all that 
the Greeks and Arabs have written^, although they evidently 
know there is only one kind of Costus, and that brought from 
Cashmere. For an account of the history of this drug in 
mediaeval Europe, Cooke (Phar. Jour,, July 21st, 1877,) and 
Fliickiger (Phar, Jour., Aug^ ISth, 1877,) may be consulted. 
Amongst European writers upon the Materia Medica of India, 
Ainslie, although he describes Kust as the root of Costus ctra- 
hicus, expresses his doubts in the following words : Judging 
from the root, the plant Would appear to dijGfer from that 
described in the 1 1th Vol. of the Asiatic Researches, p. 349.’* 
The credit of first suggesting the botanical source of the drug 
is due to Guibourt ; his conjectures were afterwards confirmed 
by Falconer, who, when on a visit to Cashmere, discovered that 
an Aploiaxi^ growing there produced the commercial Kust. 
The plant itself had been pt-eviously described by Jacqnemonfc 
in 1831. Falconer’s description maybe found in the Transac- 
tions of the Linnean Society (1845, VoL XIX., p. 23). There is 
also a full account of the drug and plant, with woodcuts, m 
U---3S 
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Guibourfs History of Drugs (Vol III., 1869^, p. 32, ei 
Dr. Falconer tuaintained that the Aplotaxia was the Costua of 
the ancients j after giving his reasons for holding this opinion, 
he remarks ; — 

It is collected in large quantities and exported to the 
Punjab, whence the larger portioa goes down to Bombay, where 
it is shipped for the Red Sea, the Persian Gulf, and China; a 
portion of it finds its way across the Sutlej and Jumna into 
Hindustan Proper, whence it is taken to Calcutta, and bought 
up there with avidity, under the designation of Patchak, for 
the China market-!^’ 

Royle, who Wrote before Falconer’s discovery of the source 
orf Kust, appears to have met with two kinds of Costus, Kust- 
i-talkh and Knst-i-shirfn; from his observations on the latter 
article it would seem to have been the Kust of commerce. 
{Illustrations^ 360.) Dr, Boyle’s original specimen of 
Khst-i-talkh has also been examined and fon‘ad to bo the root 
of Aplotaicis. At the present day we meet with only one kind 
of Oostus in oonamerce. Cooke sirggests that Kust-i-shirfn is 
probably the* young and Kust-i-talkh the old root, but no dis* 
tinction of the- kind is known in Bombay, and Haji Zein-«el‘-Attar 
the aiithor of the Ikhtidrdt (A.D. 1368) states that Kust-i-talkh 
is a Persian name for Indian Oosttte. Kust-i-shiriu is the 
Kust-el-haln of the Arabs and our Orris root. 

With regard to the uses of Costus,- Dr. Irving states that 
formerly, when opium was not produced in Rajwarra, this root 
was extensively smoked as a stimulant. He adds that it is said 
to be narcotic when' thus used, and that formerly great quanti- 
ties went to China for smoking purposes. At the present time 
it is chiefly used as a perfume, aud to protect bales, of cloth 
from insects. In fch© Punjab it is applied in powder to ulcers, 
for worms in wounds, &c., and for toothache ; it is also given 
in rheumatism. A summary of the uses of this drug is given by 
Baden Powell in his Punjab Products in the following terms : — 
— ^Dried aud powdered as the principal ingredient in an 
astringent stimulant ointment, applied to seveie ulcerations. 
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*2.nil — Dried and powdered aa a bair wash. 

8>vi — As a stimulant in cholera; an infusion is made of 
Cardamoms 1 dr.; fresh ^Kut^ 3 drs. ; Water 4 ozs. One 
ouace every half hour. It is doubtless a powerful aromatic 
stimulant, and would be serviceable in any spasmodic disease. 

Afth —It is universally employed by the shawl merchants as 
a protector of Cashmere fabrics from the attacks of moth and 
other vermin^ 

The dried root is an agreeable fumfgatpty^ and yields 
e;scellent pastilles, which burn fairly. 

6fJi — ^It is exported-in enormous quantities to China, where 
it is used as an incense. In every Hong it is found ^ no maa- 
darin will give an audience until the ‘ patchakr* incense smokes 
before him • in every Joss-house it smoulders before the 
^i-budb deity ; in every flpating junk in the Chinese rivers, 
the only house of counties hordes, Budh’s image is founds 
and the smoke of the Patchak religiously wends its way heaven- 
ward. As to its uses in China, Dr. Porter Smith says that 
it is used in making incense in the South, or to preserve clothes 
from the attacks of moths and other insects. It is said to have 
the power of taming grey hair black. Carminative, stimulant, 
antiseptic, prophylactic, astringent, sedative, and insecticidal 
properties are referred to this remedy. The Chinese apply it 
with musk, which it resembles in odour and properties, to 
aching teeth>^^ 

Description. — Costus occurs in crooked twisted pieces 
about 3 inches long, and from ^ to 14 inch in diameter, almost 
always split. Externally it is brown, marked by longitudinal 
ridges, and has a rough and somewhat reticulated surface, 
li^s substance is compact and brittle, the fractured surface 
having a resinous appearance and dirty white colour. The 
central portion is generally absent, and appears to have been 
removed by decay before the root was collected. The Uste is 
bitter, pungent and camphoraceous ; the odonr resembles that 
of fresh violets or orris root. 
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Mtcroficopic structure . — Fliiokiger in liis pamphlet^ Die 
Frankfurtei* Lisie/* Halle, 1873^ p. 25, lias skown that the root, 
abounds in innlin, and shows, especially in the bark of the 
branches of the root, large balsam ducts. In both these 
respects Oostus root agrees well with Elecampane and other 
aromatic roots of the Oompositse. A microscopic examination 
shows that the root consists of two parts, viz,, a thick cortical 
layer of close texture, pervaded by a few laticiferous ducts and 
an inner radiating portion, the parenchyma of which is not so 
deuse. This is also provided with latidiferous ducts, and a very 
abundant scalariform vascular system, which appears to be 
loaded with resinous matter. We have not been able to detect 
any starch, nor does the iodine test indicate its presence. 

Adulteration. — ^The natives of Cashmere say that this drug 
is apt to be adulterated with five or six other kinds of roots. 
A sample of fhlse Costns in the Indian Museum, under the 
name of Kut mUha, examined by Cooke, was found to consist 
of pieces of a cylindrical root from 1 to 8 inches in length and 
from i to li inch \xl thickness ; exte^rnally it was nearly 
smooth, or longitudinally striate with transverse paler scars. 
It was much lighter and less compact than Costas, friable 
and farinaceous internallyj very much subject to attacks from 
insects, with little or no apparent odour or taste, and con- 
taining a large quantity of starch, the granules of which were 
variable in size, and attached to each other in twos and threes. 
In 135^, a communication was made to the Agri-^orticultural 
Society of India of two roots, one called Kut and the other Thuth. 
They were from the hills of that part of the Kangra district 
which borders an Ohumha. The was identified as the 

“ Oostus,^^ and the other was believed by Dr, Thompson to be 
the root of Salvia lanata, which was said to be common also in 
Cashmere, where it is used to adulterate Subsequently 

Mr. H. Cope of Umritsar contributed some remarks to the 
same Society on the adulterations of this drug. " This adnl^ 
teration/' he says, '^is now (1860 carried to such a pitch 
with the assistance not only of the tut (which so closely resem- 
bles the genuine article in every respect but its qualities, that 
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it is difficult tQ distinguish the one from the other after 
admixture, which imparts to the false the odour of the true 
drug), but with other foreign substances of which cowdung ia 
one, that X have ascertained as a fact that the more unscrupu- 
lous dealers use some 20 seers of the Kdt to flavour 100 seers 
of trash- When tut was first found useful as an admixture, it 
sold at Re. 1 4 per mauud ; being now the main ingredient 
id the Pa-tphak of commerce, it has risen to Rs. 44 . I am 
told that two other substances, resembling the genuine article 
in exterior appearance, have been ascertained to serve as in- 
gredients in the ’mixtUTO sent to Calcutta and Bombay for 
exportatiou to China under the name of Patchak. They are, a 
root called Ohog, brought from the hills, which is generally 
reported to be a deleterious drug, and Nirbisi, the root of a 
species of Acoaitum, probably a virulent poison.’' [Cooke 
in Phar, Jour., July 21dt, 1877.) With regard to Mr, Cope's 
remarks, we may mention that there is no difficulty in obtaiu- 
ing genuine parcels of Oosbus in Bombay, Perhaps the adul- 
terated article may be specially prepared for the China market. 

CJisraical composition . — The air-dried roots reduced to 
powder, after heating for 26 hours to 100°C., lost 13*70 per 
cent, in weight, and were practically free from odour. The ash 
amounted to 3*46 per cent,, and contained manganese in marked 
amount. 

The odorous principle of the drag appears to consist of two 
liquid resins, both soluble in ether, alcohol, and benzene. One 
is neutral in reaction, and possesses in a very marked degree 
the odour* of the drug ! the taste is somewhat oamphoraceous : 
it is liquid at ordinary temperatures, amber-coloured, and after 
standing for sometime gives an indistinctly crystalline deposit. 
It is apparently unaltered by agitation ‘with dilute caustic 
alkaline solutions; and may be distilled without any alteration 
in odour. With concentrated sulphuric acid it fiast affords a 
deep brownish yellow coloration, changing to rich carmine on 
standing. The other resin is also liquid, amber-coloured, and 
possesses a musty odour, and gives an indistinctly crystalline 
* A mixture of musk and orris root. 
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deposit oa standing ; the taste is pungent. It is also easily 
soluble in etherj alcohol, and benzene, and the alcoholic solution 
is strongly acid in reaction ; with alkalies it combines, and on 
the addition of acids is precipitated as a milky white deposit. 
With concentrated suiphnric acid it affords a similar reaction 
to that of the first described resin- 

In addition to these resins, evidence of an alkaloid was 
also obtained, together with traces of an ethereal salt of valeric 
acid, and an astringent principle giving a dark brownish color- 
ation with ferric salts : and a dark solid resin soluble in 
amylic alcohol, but insoluble in ether or benzene. 

Commerce.— li}h.e roots are dug up in the months of Sep tern-, 
ber and October, when the plant begins to be torpi^; they are 
chopped up into pieces from 2 to fi inches long, and exported 
without further preparation. The quantity collected is very 
large, amounting, as far as Dr. Falconer could learn, to 1 0,000 
or 12,000 Jchurwars (load of 192 lbs.). The commodity is laden 
on bullocks, and exported to the Punjab, whence it finds its 
way to Bombay, and a portion to Calcutta through India. In 
Dr. Falconer’s time the cost of collection and transport was 
about half a crown per cwt. • Cleghorn statea that it is also 
exported from Pangi on the Upper Chenab to the plains, Tho 
loads of it when passing, scent the air to some distance. Dayiea* 

Trade Beport” gives 20 maunds as exported to Afghauistan 
via the Bolan. Boyle mentions that in one year (1837-38) 
6,697 maunds of this root, valued at Bs. 99,000, were exported 
from Calcutta to China, and in 1867-68 nearly 10,000 maunds. 
In Cashmere the Maharaja is said to take it over from the 
collectors at half the price at which it sells again. In 1864, his 
income fr^^m this source was pat down on good authority 
(according to Dr. Stewart) at 800,000 chilki, equal to nearly 
1,90,000 rupees ; but this, he adds, is scarcely credible,’*' Kdt 
is imported into DeH in small quantities from Cashmere for. 
exportation to Lhassa, iwhere it is called, as well as by the 

* In the last official Reports, the export of Ohob-i-koot to the Punjab are 
valued at Rs. 16,000 only, but under the head of drugs, &c., there are exports 
trained aL Ri. 1,00,000, part of which may posajihly be Costus. 
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3fcoies, Buda, and is used for incense. In 1871, 33 matinda 
were imported into Leb from Cashmere, falned at Rs. 692, 
According to Dr, Falconer, at the time he wrote, the cost of 
collection and transport to a depot at Cashmere was 2s. 4d, 
per cwt. ^ on entering India its value was enhanced to from 
' i 6s. 9<:Z. to 23;?, 9d. -per cwt., Whilst the commercial value at 
Canton was 47a, Bd. per cwt. From the Consular leports, it 
appears that in the year 1876 the imports of Costus into two 
Chinese ports only were for Hankow 1,270 piculs, valued at 
£5,224 6s. Sd , and Cheefoo 277 piculs, valued at £1,197, so 
that it ia clearly no insignificant article of Chinese commerce* 
ICoohs in Pkar. Jour^^ July 21st, 1877.) The value of Costus 
in Bombay averages Rs. 10 per ruaund of 37i lbs. 

CENTAUREA BBHEN, Unm 

Hab. — Persia, Syria, Armenia. The root. 

V&t'nacular. — Sufed Bahman (Pers., Indian Bazars), 

History, Uses, &G. — This root is the White Behen and 
white Rhapontic of European writers on Materia Medica and 
the Bah man abiad of the Arabians. 

White and red Bahman were drugs of the ancient Persians, 
through whom the Arabs became acquainted with them, and 
introduced them into the West, From the Burhan-i-Katia we 
learn that the word Bahtnan is equivalent to Brahman, and 
means the supreme intelligence ; it is also the name of one of 
the Persian months, of the second day of each month, and of 
a plant which flowers in the month Bahman (January). Of 
this plant there are two varieties, red and white, the roots of 
which are fattening, expel flatnlence, and are aphrodisiacal. 

On the second day of the month Bahman, when the name of 
the day and month are the same, the Persians used to celebrate 
a feast, and cook all kinds of corn and meat, and sprinkle the 
flowers of the red and white Bahman upon the foodj they also 
made a flour of the two roots and ate it with sugar, and the 
white Bahman they powdered and drank with milk to strengthen 
the memory. This day, which was called the Bahmavjanat was 
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considered fco be a propitious day for collecting medicinal terbs, 
commencing any undertaking, putting on new clothes/ paring 
the nails, cutting the hair, drc. 

Bahman-i-scfod is much used by Mahometan physicians, 
who consider it to be hot and dry in the second degree and a 
powerful aphrodisiac and resolvent of phlegmatic humours; they 
also prescribe it in calculous affections and jaundice. Ainslie 
(Mat. hid. it., 14) confounds it with Asgandh, the root of 
Withania somnifera. The dose is one dirhem. Red Bahman or 
Red Rhapontic, although a root of an entirely different struc- 
ture, is always associated with white rhapontic in the JBast ; its 
source is uncertain. The author of the Mahhzan el-Adwiya 
states that it is the root of a plant called by some Kaf-i-Adam* 

Description.— Bahman . — The dry root is of a 
whitish-brown externally, much shrivelled and twis'^ed ; near 
the crown it is marked by numerous circular lines. It may be 
either simple and tapering, or more or less branched ; some- 
times a portion of purplish stem remains attached; the average 
length is about 24 inches, diameter J of an inch; the interior 
is white and spongy ; when soaked in water it swells and becomes 
mucilaginous. The taste is mucilaginous and slightly bitter. 
Microscopic examination shows a mass of regular parenchyma 
surrounded on the outside by the brown oblong cells of the 
cortex. The centre of each of the parenchymatous cells is 
occupied by a substance giving a transient blue-black colour 
with iodine. There are numerous bundles of spiral vessels. 

Red Bahman is a tuberous root, consisting of a central por- 
tion about 2 inches in diameter, from which spring 5 or 6 
tapering tubers from 14 to 2 inches long, and from 4 to 1 inch 
in diameter at the base. At the top ot the central tuber is a 
scaly crown about 1 inch in diameter* The external surface of 
the r<^ot is of a r^dish-browu colour, scabrous and marked by 
numerous circular and longitudinal wrinkles j inteimally there 
is a dull red woody central portion, surrounded by a thick, 
yellowish-white horny layer, which near the crown becomes 
spongy. In the commercial article the root is sliced and the 
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central wood^ part removed. A section of tlie lateral tubers 
shows a rod woody core, from which radiate rows of red spots 
as far as the inner bark* The spots when magnified are seen 
to consist of bundles of scalariform vessels, surrounded by a 
collection of pigment cells ; the medullary rays connect these 
bundles, and are composed of single rows of oblong cells filled 
with finely granular red pigment. The bulk of the tuber con- 
sists of transparent cells which contain no starch. The bark 
is composed of an outer layer of epidermal scales, ‘ a middle 
layer of tangentially extended cells loaded with red pigment, 
and an inner layer of closely-packed columns ^-of cells contain- 
ing finely granular matter, and sometimes red pigment. The 
root has a mucilaginous and somewhat astringent taste. In 
general appearance and minute structure it closely resembles 
that of the Paeony, and it is worthy of note that an edible 
Pseony (P. albiHorcLy Pall.,) is known to grow in Central Asia.* 
Ghemical composition , — The different nature of these two 
drugs is substantiated by comparing the results of their prox- 
imate analysis, and by their affording entirely different consti- 
tuents. 



White Behen. 

Bed Behen. 

Ether extract....... 

1-6 

0*6 

Alcoholic „ 

4-6 

9*9 

Aqueous „ 

13*9 

35*3 

Organic residue . . . . , 

67-5 

34*9 

Moisture 

16*2 

12-1 

Ash 

4-6 

6*9 

Undetermined .... 

1*6 

1*3 


100*0 

100*0 


White Behen yields to ether a yellow oily liquid, imparting 
a persistent greasy stain to bibulous paper, soluble iu recti- 
fied spirit with an acid reaction, crystafiine on standing, and. 

* In the report from H M.’s Consulate at Nevrcbwang for 1884, it is stated 
hy Dr- Morrison that in that year 13,733 lbs of the root of this plant were 
.exported from Manchuria for use as an astringent in blenorrhagia and the 
diseases of women, f 
tl.— $9 
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melting below 20°^ It consists of free fatty acids, ^be 
alcoholic extract contains a sweet tasting, nncrystallizable 
isugar, not reducing Fehling^s solution; the aqueous solution 
of this extract is not affected by ferric salts, tannin or alka- 
loidal ref^ents. After exhausting with alcohol, the residue, on 
being treated with water, swells up to a white mass like 
tragacanth, and mucilage and saccharine matter enter into 
solution. The mucilage is gelatinised by neutral pjumbic 
acetate. 

Red Beben contains a small amount of white fat soluble in 
ether and benzol. Alcohol dissolves out a tannic acid, related 
to cinchotannic acid, and an alkaloid. The alkaloid is bitter, 
soluble in ether with an opal-blue fluorescence, and forms 
feathery crystals when evaporated from this solvent. It dis- 
solves in sulphuric acid with a violet-blue fluorescence, which 
is destroyed by dilution with water and restored by alkalies. 
We propose the name Bahmanine for this new alkaloid. The 
aqueous extract is mawkish and sweet, containing 6' 2 per cent, 
of glucose. With two volumes of alcohol no mucilage is preci- 
pitated, but with four volumes a pulverulent deposit similar 
to inulin or inuioid is produced. This was collected on a filter, 
dissolved in boiling water and inverted. The resulting sugar 
reduced Fehling’s solution, and was ’ right-handed towards 
polarized light. 

VOL<UTAREDDA DIVARICATA, Benth. 

]Pig . — Wight Ic. t. 1139; Bot. Mag. I. 81, i. 4. 

Hab. — Central, Western and Southern India. The herb. 

Vernacular . — Badaward (Per»., Ind. Bazars). 

History, Uses, &C. — -This drug is described by Mabo- 
metapL physicians as the Shankat-el-baida of the Arabs, 
the Lhfiniki of the Turks, and the Sanakhurd of the Syrians. 
Other Persian names given for it are Kangar-i-sufed and Asfar- 
i-barf. It is generally described as a thorny plant, about two 
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cobits higfe, wifcli downy triangular stems as thick as the thutiah 
or larger ; heads of seed like those of a thistle, thorny and fall 
of down; flowers purple^ seeds like these of carthamus, but 
rounder. M. M* Husain says : — ** Some have supposed this 
plant to be the same as the Shukai ; this is not the case, but 
the two plants are nearly related. The true Badaward has 
slender, white round stems, little more than a span high, slightly 
downy; flower heads white, surrounding them are three delicate 
soft spines like needles, so that all together they have much 
the appearance of a brooch, within is a quantity of white down, 
which, when the seeds are ripe, causes them to be carried 
about by the wind, hence the name Bdd-award. Medicinally 
the plant has tonic, aperient and deohstrnent properties. It is 
said to drive away noxious reptiles when kept in the house. 
(Makhzatiy article Bdd&wardLJ) 

The B4d4ward sold in India agrees with the description of 
Mir Muhammad Husain. Y, divaricata is found on sandy 
ground in Guzerat, and is thus described in the Bombay Flora : 

Stem flexuose,' short, ramous ; branches diffuse, procumbent, 
angularly striated, sub-glabrous, leaves shortly pubescent 
or sub-glabrous, those of the stem lyrate, of the branches si nu* 
ately pinnatifld, the lobes spinously mucronate, involucre 
ovate, scales ovate at the base, araneose, terminating in a 
priokle^like appendage, flowers purple, appear in the cold 
weather, common in light soils in Guzerat,*^ T^he drug hss a' 
bitter taste; it is imported from, Persia. 

Chemical compositiort , — The powdered drug contains a green 
essential oil having the odour of southernwood. An acid 
resin and some fatty matter was dissolved out by ether. The 
alcoholic extract contained an organic acid coloured green 
with ferric chloride, but unaffected by gelatine. The aqueous 
solution of this extract was crystalline when evaporated, and 
gave indications of an alkaloid. The aqueous extract was 
highly coloured and contained gucc^. The evaporated filtrate 
from the gum after standiug a few days showed some white 
crystalline tufts of a gritty substance of an organic nature 
which was not examined. 
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Tricholepis glaberrima, JDO'., Dene in Jacq. Voy^ 
JBot, 98, t 106, a planfc of Oeatrat India, Marwar^ the 
Concan and Deccan* Vem. — Bramhadandi, is believed by the 
natives to be a nervine tonic and aphrodisiac. It is a tall, 
erect, smooth plant, stem angled, leaves linear-lanceolate, acu- 
minate, stem-clasping, distantly spotted with black specks, flo- 
rets 7 lines long, heads of flowers small, terminal, purple. 

CARTHAMUS TINCTORIUS, 'Linn. 

Pigr. — Retch* ICy. FL Germ. t. 746 ; Bot, Reg. t. 170; 
Rumph* Amh. F, ,70. Safflower, Parrot seed {Mng.)y Safran 
batard, Graine de perroquet {Fr.)* 

Idab.—Otiltivated throughout India. (C7. oxycantha, Bieb., 
is perhaps the wild form of this plant.) The flowers and seeds. 

* Fernaciilar.-^'K&T, Skisamba {Hind*, Quz.), Knsnm (Beng*), 
Kushumba (fhwl*, hLastembe‘{Ckm,),, Kardi (Jtfhr.'V. 

History, Uses, &C.-^This plant is the Kusumbha of 
Sanskrit writers, who describe the seeds as purgative, and 
mention a medicated oil which is prepared from the plant for 
external application in rheumatism and paralysis. It is the 
xyiicoff of the Greeks,* who used the leaves like rennet to curdle 
milk in making cheese. Plit^y (21, 53,) calls it Gnecos. Maho- 
metan^ writers enumerate a great many diseases in which the 
seeds may be used as a laxative ; they . consider them to have 
the power of removing phlegmatic and adust humours from 
the system. 

The author of the Mahhzan ^ates that Kurtum, Hab-el- 
asfar, and Bazr-el-ahris are the Ambic names for the seeds, 
and Khasakdanah ahd Tukm-i-kafshah the Persian. He also 
says that in Ghilan they are called Tukm-i^hajraJt, oXi TuTcm-i- 
hazifpbh^ in Syria Kashni, and in Turkey Kcmtawaras^ and that 
the Greeks call them Atraktus {arpwtrvXU)^ and Dioscorides 
Knikus'Cxvucos). Ainslie has the following notice of the plant : — 
‘*^A fixed oil is prepared from it which the Vytians use as an 
Theophr.'JH. P. 'vl, 1 ; Arist. Hi A. v., 19 ; Dios, iv-, 182. 
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external application in rkeun^atic pains and paralytic affections 
also for bad ulcers ; the small seeds are reckoned amongst 
their laxative medicines, for which purpose I see they are also 
used ind^amaica (the kernels beat into an emulsion with honey- 
ed. water). Barham tells us that a drachm of the dried flovi^rs 
taken cures the jaundice.^* {Mat, Ind, ii.^ 364.) 

The seeds are known in England as Parrot seed. Under -the 
name of safflower the flowers form an important export article 
to Europe; they contain two colouring matters, yellow and 
red, the latter is the most valuable. In silk dyeing it affords 
various shades of pink, rose, crimson and scarlet. Bouge is 
also made from it. According to Calvert {Dyeing and Calico 
Printing^ Ed. 1878,) though the safflower ha's lost much of its 
value as a dye since the discovery of the aniline colours, it 
is still used extensively in Lancashire for the production of 
peculiar shades of pink of the Eastern markets. It is also 
used for dyeing red tape, -and there is no more striking in- 
stance of red-tapeism,^^ than the love which is shown for this 
particular colour by the users of that article. Much cheaper 
pinks can be produced from aniline, but notwithstanding the 
attempts which have many times been made to introduce 
them, they have failed in every instance, because the exact 
shade has not been obtained. 

Description.— The Carthamus grows about two or three 
feet high, with a stiff upright whitish stem, branching near the 
top ; and has oval, spiny, sharp-pointed leaves, their bases half 
clasping the stem ; the flowers grow in heads at the end of the 
branches, and are surrounded by numerous leafy bracts (invo- 
lucre) in numerous rows, the outermost row being broad and 
spreading out flat, with their edges spiny, the middle ones more 
nprightjj of an oval form, and surmounted by an egg- shaped 
appendage with spiny edges, and the innermost much narrower, 
quite upright, with their edges entire, but terminated by a 
sharp spiny point.* - Each flower is perfect, and has an orange or 
yellow core da longer than the involucre, their lower part, 
being . imbedded in a dense mass of fringed scales and bail's 
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but the chief characteristic consists in" the absence of the 
bristles, technically termed pappus. The fruits are about the 
83550 of barley corns, somewhat 4-sided, white and shining like 
little ^hells. (A, Smith, in Treasury of Botany.) 

Chemical com'j^sition.^ThQ dowers of Oafi*thamu8 tinetorius 
contain two coloured principles, one yellow, soluble in water, 
and of no use in dyeing ; the other red, soluble in alkalis, and 
precipitable by acids from its alkaline solutions; this is Car- 
thamin. To prepare it, safflower is first washed repeatedly 
with water, to free it from the yellow substance, then treated with 
solution of carbonate of sodium ; the liquid is saturated with 
acetic acid, and pieces of cotton are immersed in it, on which 
the carthamin is deposited. After twenty-four hours the cotton 
is removed and treated with solution of carbonate of sodium, 
which redissolves the colouring matter * the solution is mixed 
with citric acid, whereby the carthamin is precipitated in red 
flocks, and, lastly, these flocks are dissolved in alcohol. The 
solution evaporated- in vacuo yields the carthamin in the form 
of a powder, having a deep red colour with greenish iridescence. 

It is sparingly soluble in' water, insoluble in ether, but easily 
soluble in alcohol, yielding a fine purple solution. 

According to Sohlieper, carthamin has the formula C * 

M. Salv^tat gives the following figures as representing the 
composition of safflower ; — 

Yellow colouring matter soluble in water..'. 26*1 to 36*0 


Carthamin 0*3 to 0*6 

Extractive matters,. 3*6 to 5*6 

Albumen 1*3. to 8*0 

Wax 0*6 to 1*5 

Cellulqse 88*4 to 660 

Silica 1*0 to 8*4 

Alumina and oxide of iron : 0*4 to 1*6 

Manganese.*.. 0*1 to 0*6 


A certaan amount of pectic acid is also always stated td be 
present. 
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The yellow colouring matter of Carthamus is acid. It has a 
bitter taste and ^reat colouring powei*. It combines readily 
with oxygen, and is converted into a brown substance. It 
unites with oxide of lead, forming the compound {Pb®0)®0® 

Commerce * — Kusumba is cultivated in most parts of India; it 
Was formerly exported to the value of 6 to 7 lakhs of rupees 
yearly, but the present value of the exports is under one lakh. 

The seed is of considerable importance as an oil seed in India. 
Value, Bs. 16 per candy of 8 pharrahs (about 5 cwts). 

CICHORIUM INTYBUS, XtVin. 

IPig. — 'Eng. Bot, 539. Wild Succory, Chicory (Eng,), Barbe 
de Capuoin, Chiooree (Ft,)* 

Plab. — - Persia, Europe.®' Ctdtivated in India. The seeds. 

Ver'TZ'aculu-r.— Kd-sni (Pera,, Tnd* Baza/tsS, 

History, Uses, &c,— 'Hiis plant has been in use as a 
potherb from a very early period ; it was known to the ancient 
Egyptians;. Creeks and Bomans. Theophrastus (H. P. vii., 7,8, 
9,10, 11,) calls-it and Ktx^ptov. Dioscorides mentions two 

kinds, — the wild, <ix^ptov, and the cultivated, a-epis ; he describes 
both as astringent, cooling and stomachic, and states that the 
plant is also applied ©xternddy on account of its cooling 
properties in inflammatory aflfections. The Bomans called the 
plant Intubus or Intubum, and the plural of the latter word has 
furnished the Arabs with their name Hinduha, Pliny calls the 
wild plant Oichorium, Chreston (useful), Pancration (all power- 
ful), and Amhuhaia ; after enumerating its medicinal virtues, he 
says : In addition to these qualities the Magi state that persons 
who rub themselves with the juice of the entire plaiint, with 
mixed oil, are sure to find more favour with others, and to obtain 
with greater facility anything they may desire/* Endive seeds 
were sold in Home under the names of Erraticum and Avnbuhaia 
or Amhubeia, and were supposed to be a panacea and to have* 
the p roperty of fixing the afiecfeions. The Syrian dancing girls, 
whom Cneius Manlius first brought to Bom© (Ziuy.9,1.), were 
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also called Ambubaia (endive seed), on account of their attrac. 
tive allurements, just as such, persons are often addressed in 
India as El^chi-dana (cardamom seeds) for the same reason. 
Ambubaia is ^ Syrian term, but the component parts of it 
Ambui odour, and Baia (hj) fall, occur in old Persian. 

It signifies full of odours, i.e., allurements. The wild endiv'e is 
the Tarkashkun of the Persians and of Ibn Siua. Aitchison 
found it common every where in Khorasan, and also cultivated in 
gardens as a pot-herb under the name of ET^sni. We have sown 
the seed sold in the Indian bazars, and have obtained a semi- 
cultivated form of the plant with upright leaves. The same 
form is cultivated by Mahometans at Hyderabad in the Deccan. 
The Germans call the wild Endive W egewarbe, road guar- 
dian Wegeleuchbe road light Sonnenwende or Sonnen- 
wirbel, solstice Sounenkraut, ^^sun herb and Yerflucbte 
jungfer, unhappy young girl/* According to the legend 
(KlyHa, Berlin, 1875,) the plant is supposed to have been once a' 
beautiful princess who, having been deserted by (or lost) her 
husband (or lover), was at her own request changed into this 
plant. A full account of the forms which' this myth takes in 
Austrian Silicia, Bavaria and the Tyrol, quoted from Maunhardt, 
will be found in Ds Gubernatis {Myth, des Plant, ^ i'i, 87), 
where he compares these legends with those concerniug the 
Basil and Indian Tulasi. Endive is much valued by the Indian 
hakims as a resolvent and cooling medicine, and is prescribed 
in bilious complaints much as Taraxacum is in Europe. The 
seeds are one of the four lesser cold seeds, and, as such, are 
still much used in the East. 

Chicory root dried, roasted and reduced to powder, is very 
extensively used in Europe as a substitute for coffee and for 
adulterating that article. Stille and Maisch state that from 
3,500,000 to 4,000^000 lbs. are annually imported into the 
United States from Europe. The European consumption is 
probably not less than 20,000,000 lbs. 

Oescription. — ^The achenes are about the same size n,s 
those . of the lettuce, angled, of a pale, mottled grey colour. 
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The root is fleshy and tapering, somewhat branched, longi- 
tudinally wrinkled, light brown externally and whitish internally . 
The bark is rather thin, radially striate from the dark coloured 
milk“Vessels, and separated by a brown cambium -line from the 
finely porous yellow wood. The taste is bitter and mucila- 
ginous. 

Chemiccbl composition, — ^Nietzki (Archiv. d, Pharm. (3) 8, 

827) has separated from the flowers a crystalline colourless 
glucoside, 4^ aq. insoluble in ether, freely soluble 

in hot water and alcohol, and dissolving with a yellow colour 
in alkalies. Boiling dilute acids split it up into glucose and 
which also Occurs in the flowers. This forms 
needles very slightly soluble in boiling water, and coloured 
dark -green by ferric chloride. According to Dragendorfl the 
cultivated root contains 36 per cent, of inulin. The seeds 
contain a bland oil. According to Konig the following figures 
represent the composition of fresh and dried and burnt 
chicory : — 



Fresh. 

Dry. 

Water 

75*69 

12-16 

Nitrogenous matter 

1*01 

609 

Fat 

•49 

2*05 

Sugar 

3*44 

15-87 

Nitrogen free extractive. 

17*62 

46-71 

Cellulose 

•97 

11-00 

Ash 

•78 

6-12 


LrACT^JCA SCARIOL/A, Linn* var. sativa. 

Pig. — BeicJih. Ic. PI. Germ., t. 1421. Garden Lettuce 
(Png.), Laitue cultiv^e (Fr.). 

Hab- — Cultivated throughout Persia and India. The 
seeds. 

Vernacular. — Kahu (Pers., Ind. Bazars.) 

History^ Uses, &C. — ^Lettuces have always been greatly 
esteemed on account of their cooling and refreshing propertie*-. 
II.— 40 
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111 the wild state they produce to a certain extent narcotic ^d 
sedative efifeots, but these appear to be almost entirely removed 
by cultivation ; still, even in the cultivated varieties, a milky and 
bitter juice exists in the ftower stem. Lettuces appear 

to have been used for salads at a very early periodL Accord- 
ing to Herodotus, they were served at the tables of the 
Persian kings more than 460 years before the Christian era. 
The opium of Galen is supposed tq have been Lettuce opium. 
The Greeks and Romans considered the lettuce unlucky, and 
used it only at funerals as a food. 

Apnleius (De Ftr. Herh.) speaks ©f it as. a valuable uaedi- 
cinal herb — 

Herb as laotucse sylvaticse snccnm cum vino optimo vetere et 
melle aoapno quod sine fume colleotum est, mixtum in ampul- 
lam vifcream condito, et eo utaris, summana medicinam experie- 
ris. The seeds are one of the four lesser cold seeds of old 
writers, and as such still retain their position in the Materia 
Medioa of the East. Mir Muhammad Hussain in his Mdkhzan 
mentions several kinds of lettuce, and also lettuce opium ; 
but he acknowledges the superiority of the lettuces raised from 
English seed in India over those of Persia, and enlarges upon tho 
cooling and purtfying action of the herb upon the blood. The 
lettuce seed of the bazars is white ; it is imported from Persia^ 
and is- sold for Re. I per lb. 

The Arabic name is Bazr^-el^lchas and the Persian 
MM, Both plant and seed are too well known to require 
description. 

aUmical composition.— Lactacarinto is a brown viscid 
substance obtained by evaporating the jnioe, which exudes when 
the stems of the wild lettuce are wounded. It has a peculiar 
opium odour aud acts as a narcotic. German laotucariam 
contains, according to Ludwig, from 44-4 to 53-5 per cent, of 
^tueone - a soft resin; about 4 per cant, of an easily fusible waxy 
body; lactucm, the chief ac tive principle of the substance; 

’ rto 5. -Thowild.ii;^ 
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lactucic ncid ; aboafc 1 per cent of oxalic acid ; a non-volatile 
not bitter acid wbicli reduces oxide of silver ; and a volatile 
acid smelling^ like valerianic acid, both in small quantity only ; 
about .7' per cent, of albumin j at least 2 per cent, of mannite ; 
a email- quantity of a neutral^ not bitter, unfermentable sub- 
stance^ crystallising in rhomboi^ pyramids V and from 3 to d 
per cent, of ash, containing potash, soda, manganic oxide, ferric 
oxide, and a small quantity of Lactucin is yellowish, 

fusible, bitter, soluble in 80 parts of cold water,* moderately 
soluble in alcohol and in acetic acid, less soluble in ether which 
deposits it^on evaporation in nacreous scales or rhombic tables. 
Fcrinnla according to Walz, The leaves of the 

cultivated lettuce were found by Ohnroh. to oontaiu wiater* iferOS 
per cent.; albuminous matter 0*71 starchy sugar and gum 1 ‘68 ; 
cellulose and lignose 0*52 ; chlorophyll and fab 0*22 ; eisb 0*89# 
The ash was very rich in nitrates 

Konig gives the following as tbe mean composition of the 


gSH-den lettuce:^ 

Water .. ...94*38 

Nitrogenous matter^' 1*41 

Fat '•SI 

Non-nitrogenous ektriwjtive 

CelMose.... *7S 

Ash..,.. 1*03 


TARAXACUM OFFICINALE, ‘Wigg- 
F^lg, — Reich. Ic. FL Germ, tt. 1404 — 1406; Woodmtlej 
Bentl. and Trim* t. 159,I>and0lion (JSng*), Fissenlit (Fr.) 
Hab. — -Throughout the Himalaya and the Nilgirls. Cul- 
tivated in N,-W. Provinces The i*oot. 

Vernacular. — Dudhal, Baran, Kanphul (Hind*). 

History, Uses, &C. — The derivation of the mediaeval 
name Taraxacnm is uncertain, but it seems not improbable 
{^hat it was a corruption of the Persian (Tarkhaah- 

kdn), the name of a kind of wild endive mentioned by Ibn 
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Sina, wkicii lie describes as useful in dropsy and obstructions 
of tbe liver. The same plant is noticed by other Arabian and 
Persian writers, all of whom describe it as the wild endive, and 
some of whom add that it has bluish flowers. 

The Greeks and Homans speak of several varieties of endive, 
but there is nothing in their desci^iptions to lead us tq suppose 
that they were acquainted with our Taraxacum. Puchsius 
(1542) figured T. officinale {Ic. 391, /.), and named it 
Hedi/pnozs, a name given by Pliny (20, 31) to one of his kinds 
of wild endive. Tragus (1652) figured it under the name of 
Hieracium majiis. Matthiolus (1583) called it Dens leonis, and 
Linnaeus (1762) Leontodon Taraoaaciim^ on the supposition, 
apparently, that it was the Tarkhashkun of Ibn Sina. At the 
close of the last century dandelion began to be much used as a 
remedy for chronic obstructions of the liver and bowels, and 
as a diuretic in calculous afieotions. From experiments made 
by Rutherford and Vignal, it appears that taraxacum is but- a* 
feeble hepatic stimulant, bat it has powerful diuretic proper- 
ties. Taraxacum is very popular in India in oases of hepatic 
congestion due to, or associated with, atonic dyspepsia and 
constipation ; indeed, it has become quite a domestic remedy 
in this country. It is cultivated as an annual crop at Saharanpur 
for the use of the Government sanitary establishments. The 
Madras Medical Stores are supplied with the root from the 
Nilgiris. 

Description. — The perennial root is from 6 to 12 or 16 
inches long, nearly cylindrical, J to 1 inch thick, crowned with 
several short thickish heads above and furnished with few 
branches bqlow. Fresh, it is light yellowish- brown and fleshy ; 
when dry, dark brown or blackish-brown, much wrinkled 
longitudinally ; internally, it is white with a yellowish centre. 
It is inodorous and has a bitter tast%. It is hygi^oscopic, and 
in damp weather rather flexible, but when dry breaks with W 
short fracture, showing" the pale yellow porous wood surrounded 
by a dark brown cambium-line and ^ thick white bark, with 
concentric circles of rnilk-vessels, of a brownish colour, and 
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separated by layers of tWn-walled and axially elongated 
parenob-yma. The meditullium has no medullary rays, and 
consists mainly of ducts varying in diameter and more or less 
interspersed with thin-walled, elongated cells. 

After frost and early in the spring the root is sweet; during 
the spring and summer the milk -juice becomes thicker aud the 
bitter taste increases j the root is, therefore, directed to be 
collected late in the autumn. The spring root yields a 
bitterish-sweet extract. Bentley regards the root collected 
about July as most efficient. {Stille and Maiech.) The annual 
root as oultiv^ated in India is very much smaller. 

Chemical composition . — The bitter principle, Taraxacln^ was 
obtained by Polex (1839) in a crystalline state by treating the 
milk-juic© with boiling water and evaporating. Kromayer 
(1864) found it necessary to leave the aqueous solution in con- 
tact with animal charcoal, from which afterwards alcohol dissolv- 
ed the bitter principle, requiring treatment with lead acetate 
and sulphuretted hydrogen to free it from colouring matter and 
other principles. Kromayer obtained taraxacin as an amor- 
phous bitter mass. The milk-juice contains also resin and 
taraxacerin, which is insoluble in water, crystallizes 

from hot alcohol, and when in an alcoholic solution has an acrid 
taste. The dry root yields from 6 to 7 per cent, of ash. 

' Dandelion root collected in autumn is rich in inulin, Dra- 
gendorjff (1870) obtained from the root collected in October 
24 per cent, of inulin and a little sugar, but when collected in 
March only 1*74 per cent, of inulin was found, and about 18 
per cent, each of uncrystallizable sugar and levuUn, the latter 
being intermediate between inulin and sugar in having the 
composition of inulin, but being of a sweet taste, soluble in 
xjold water, and without iufluence on polarized light. Frick- 
hinger (1840), Widemann, and others had obtained notable 
quantities of mannit from the concentrated juice of dandelion, 
but T. and 11. Smith (1849) proved that this principle does 
not pre-exist, and that, on the contrary, it is a product resulting 
from fermentation. 
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The presence of fermentable sug'.ar has been observed by 
most investigators, and Dragendorff^s observations confirm the 
results previously obtained by Frickhinger, Widemann, and 
Overbrook, that the sugar predominates in the spring root, and 
inuiin in the root collected in autumn. It seems to follow 
therefrom that the extract and other preparations made from 
the expressed juice or by treating the autumn root with cold 
water should be more efficacious, and less -loaded with inert 
matters (sugarj &c.) than those obtained from the spring 
root. Old extract of taraxacum sometimes contains granuletr 
crystals of calcium lactate (Iiudwig, 1861); the lactic acid is 
probably produced from inosit, which, according to Marm^ 
(1864), exists in the leaves and stalks of dandelion, but is not 
found in the root. (Stille a^td Maisth,) The fresh plants 
which is used in Europe as a salad, has been analysed by 
H. Storer and S. Lewis, who found it to consist of Water 
85*54, ^Nitrogenous substances 2;81, Fat 0*69^, Non-nitrogen- 
ous extractive 7*46, Cellulose 1*52, Ash 1*90. In the dried 
plant they found Nitrogen 3*11, Carbohydrates 51*52 per 
cent- (Konig^ Nahrmigs Mitiel.) 

Substitutes for Taraxucum* 

JL/aunsea pinnatifida, Cass., Wight 133, a native 
of the sandy coasts of India, is much used at Groa as a substitute 
for Taraxacum under the name of Almirao. The plant has a fili- 
form, procumbent stem bearing roots and^ leaves here and 
there ; leaves crowded, siauate-pmaatifi.d, lobes obtuse or sub- 
acute; peduncles rather shorter than the leaf, having at the 
top scaly bracts which are* scar ions on the margin. The 
roots are fleshy, about the size of a crow quill, and 6 to 8 
inches long ; when fresh they are yellowish -white. A section 
shows a yellow central fi.bro- vascular column, containing' very 
large fenestrated vessels arranged in a radiating manner Bd- 
yond the radii the parenchyma is loaded with large colourless 
bodies of irregular size and shape, which gradually diminish in 
number towards the cortex, ^ where the parenchyma is not 
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occupied by them Tlie cellular structure is delicate and fclie 
cells large. These bodies appear to be cells distended by some 
solid nearly transparent matter (innlin ?) as tbey correspond in 
form and position with neighbouring empty cells. In Bombay 
under the name of Pathri it is given to buffaloes to promote 
the secretion of milk. Murray refers the Ban-k^hu of Sind to 
this plant, but his description agrees better with that of 
Launcea nudzcaulis, Less. He says the juice of the Ban-kah»5, 
called Khee-^khoway is used as a soporific for children in doses 
of half a masaa, and is externally applied in rheumatic affec- 
tions combined with the oil of Pongamia glabra or the juice of 
the leaves of Vitex leucoxyJon, 

Lractuca Heyneana, Wight Ic,, t, 1146, is also 
used ^s a substitute for Taraxacum, and is called by the Por- 
tuguese Tarebxaco. 

IBmilia sonchifolia, DG,, Rheede Sort. Mai. x. t. 68, 
appears to be used all over India much in the same manner as 
Taraxacum. Rumphius figures it, and says that the Portu- 
guese call it Erva de Pigado, i.e.y hepatis herba. It is the Muel- 
schevi of Rheede, who says — ** Deooctum antifebrile est etasth- 
maticum, sucous ventris sedat fluctus cum saccharo "assump- 
tns- Contrita cum butyro apostemata maturat et aperit.'' 

jE7. sonchifolia is the Sadamandi of Western India, the 
Shudimudi of Bengal, the Kadoo^jpara of Ceylon, where it is 
used as a sudorific, and we hare received it from Oawnpore 
under the name of Siran^khari. It is a very common weed 
of cultivation, and may be found in every Indian garden. 

Sanchus olerstceus, Linn., Wight Ic. f. 1141, the Milk 
Thistle of the English and Laiteron of the French, is used in 
decoction as a laxative and emollient drink in chronic affec- 
tions of the digestive organs. Dr. F. Landry (Med. Bullet , — 
1883) has pointed out that the inspissated juice, given inter- 
nally in doses of 12 to 25 centigrams, is an active hydrogogue 
cathartic acting" on the liver, duodenum and colon. Like elate- 
rium, it produces copious watery stools, and would appear likely 
to be useful in ascites and hydrothorax. Its administration 
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requires wafccliingj as like senna it causes griping and like aloes 
tenesmus. Dr. Landry suggests its combination with manna, 
anise and carbonate of magnesia; or with stimulants and 
aromatics. {Pharm* Journ,, Sejpt 1888.) This weed is common 
in many parts of India in fields and cultivated places. 

Some plants of minor importance used medicinally and 
belonging to this Order are : — 

EchinopS echinatUS, PO.^ the TItati of Sanskrit 
writers and the TJfckatara of the bazars. It is a thistle-like 
plant 1 to 2 feet high, with pinnatifid spinous leaves, the 
under surface of which is cottony. The fiower heads are 
about 1 inch in diameter and armed with many stout spines. 
The root is tapering and of a whitish brown colour. The 
drug is considered to be tonic and diuretic. It is bitter and 
appears to us to have much the same properties as the Car dims 
henedictus of Europe, 

Dicoma tomentosa, Cass,, Wight Ic,, t.ll40. Fern. — 
Navananji-oha-pala {Belgaum)* An erect much-branched 
annual, 10 to 18 inches high, clothed with white cottony wool ; 
leaves sessile linear or linear-obovate, obtuse or acute, quite 
entire, co^Dony, 1 to 3 inches long; heads sub-axillary, in- 
volucre bracts, i' to ^ in., subulate, spinescent, straight, glab- 
rous, shining; achenes broad and short, J in. long, turbinate, 
densely silky ; pappus shinii^g, elastic, brush-like. The herb 
is strongly bitter, and is usedm the neighbourhood of Belgaum 
as a febrifuge, especially m the febrile attacks to which women 
are subject after childbirth. Dr. Peters^ of the Bombay 
Medical Service, first brought to notice the use of this plant 
medicinally by the natives. 

Notonia grandiflora, BG., Deless, Ic. Set iv,, t. 61 ; 
Wight Ic, L 484. Syn. — Caoalia Kleinia, Herb* Madras. The 
Wdndei-i^ti of the Mahrattas, was named by^ DeCandolle 
after Mr Benjamin Noton of Bombay, who first met with it 
on the Nilgiris ; it is also found upon high rocky precipices 
in the Deccan. In 3860, Dr. A. Gibson brought forward this 
plant as a preventive of hydrophobia. The mode of admin- 
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stration is as^ follows : about four ouuces of tbe freshly gathered 
stems, infused in a pint of cold water for a night, yield in 
the morning, when pressed, a quantity of viscid greenish juice, 
which being mixed with the water, is taken at a draught* In 
the evening a farther quantity of the juice, made up into 
boluses with flour, is taken* These medicines are directed 
to be repeated for three successive days* The Editor of the 
Pharmacopceia of India says that from official documents 
placed at his disposal, it appears that the remedy 'has been 
tried in numerous cases ; but as at the time of the infliction of 
the wound, caustic was applied locally in the majority of cases, 
it is difficult to determine how far the Notonia operated, if at 
all, as a prophylactic- (Pkar. of India, p, 126*) 

An extract of the herb was tried by the late Dr. Haines and 
one of us on dogs, and afterwards at the European Hospital in 
Bombay (1864). In one drachm doses it had a feebly aperient 
action ; no other effect was observed. The dried plaxit was for 
a time issued to medical officers in Government employ, but no 
farther information as to its properties would appear to have 
been obtained. grandtfiora is a shrub, fleshy, smooth 4 
stem thick, round, marked with the scars of fallen leaves ; 
leaves oblong or pvate, entire ; flowers terminal, corymbose, 
few, pale yellow. The dry stems, which are white, soft and 
fragile, yield an abundant greenish extract. 

Tagetes erecta, Linn. Bot. Mag. t. loO. French Mari- 
gold {Eng.), CBillet dTnde, Bose d’ Inde (Fr.), Makhmal, 
Gul-j^tferi {Rind.}, JRojia efata phdl {Mar.), is quite naturalized in 
India. One tola of the juice of the petals heated with an eqttal 
quantity of melted butter is given daily for three days as a 
remedy for bleeding piles^ they are considered to have a puri- 
fying action upon the blood. The flowers' of this plant are much, 
used for making garlands to hang over doorways on festive 
occasions. Bojia (rose), the name current on the W estern Coast, 
was probably introduced with the plant by the Portuguese, with 
whom it appears to represent the Bosa de ouro or golden rose, 
which the Pope usually blesses at mass on a Sunday in Lent. 

U.— 41 
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Anaphalis neelgerriana, Prodr. vi. 272^ and 
other species are used on the Nilgiris for cut wounds. The 
leaves are covered with woolly down, and are called by the 
natives Kaat*plasier or country plaster. The fresh leaves are 
bnused and applied to the wound under a rag. 

The flowers of Carduus nutans, Linn. Peick. le. Ft. 
Germ. t. 146, Vern. — Kanchari, are employed as a febrifuge in 
Sind and in the Punjab. 

Calendula officinalis, lAnn. The pot Marigold {Eng.)y 
Souci des jardins (Fr.), Bot. Mag. t. 3204,a native of the 
Mediterranean Coasts, formerly esteemed as a domestic remedy, 
is' found as a weed of cultivatian in Northern India. 


OAMPANULACE^ 

LOBELIA NICOTIANiEFOLIA, Segne. 

Fig. — Wight III., t. 135, Wild Tobacco (Fng), 

XI ab. — Bombay to Travancore, Ceylon. The plant. 

Vernaeulovr , — ^Bhavala {Mar.), Kattu popillaj [Tam.), Adavi- 
pogate (j2W.),-Kadahogesappu {Can.). 

History, Uses, &C. — This Jjobelia was first described 
by Heyne, who found it near Bangalore. We have met with 
no mention of the plant in native medical works, but the Marathi 
name appears to be of Sanskrit origin and to signify white,^^ 
probably in allusion to the colour of the flowers. Graham 
{Bombay Plants) states that the dried stalks, which are hollow 
in the centre, ar^ sold in the bazar at Mahabjeshwar, and used 
as Koluri' bomt for collecting herds of cattle and scaring 
wolves. In the Concan a kind of rustic pipe called .trf^ (p^nva) 
is made from them. In the Pharmacopoeia of India an infusion 
of the leaves is said to be used as an antispasmodic. The dry 
herb when handled is extremely acrid, the dust irritating the 
throat and uostrils^r It is called- wild tobacco among the Tamils 
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and is regarded by tbe natives as poi‘?onous where vei' the 
plant grows. Physiological experiments conducted by Herr 
von Rosen at Dorpat have shown that this plant has pro- 
perties exactly similar to those of Lobelia mfiata. The physio- 
logical action of poison'^us doses of lobelia upon the carnivora 
and upon man is to cause death by paralysing the respiratory 
centre. Small doses first raise and then depress the blo€>d pres- 
sure ; large doses paralyse the vasomotor centre and the peri- 
pheral ends of the vagi. {Attwood.) The e&cts produced by 
lobelia on man have been carefully studied by Barallier of 
'Toulon^ who found that after taking an infusion of 1 grain of 
the leaves in 400 grains of water, he felt a burning and rawness 
in the fauces, headache, and a sensation of constriction beneath 
the sternum; his pulse became weak, alow and intermittent, 
and there was diuresis. Larger doses produced general mus- 
cular weakness, vomiting, difficult breathing, cardiac depres- 
sion, rednction of temperature and dilatation of the pupils. 
The action of lobelia is therefore similar to that of tobacco and 
its alkaloid nicotine. {Barallier, Des effets jphysiol., §*c., de la 
Lobelia inflata. Bull, de Therap., Ixvi. ) 

The chief medicinal value of lobelia is in the treatment of 
asthma, whether the disease he purely spasmodic or associated 
with pulmonary emphysema, chronic bronchitis, heart disease, 
&c. It eliminates from the attack the bronchial spasm, which 
ih the first-named affection constitutes the whole disease, and in 
the others is a complication only. A fluid dracf^m of the tinc- 
ture should be given every hour, or, if the symptoms are 
urgent, every half hour, until relief is obtained, or the 
characteristic effects of the medicine- are produced. Its efficacy 
in other diseases, as in whooping cough, will depend maiuly 
upon the predominance of the nervous element in them. 
Whenever dyspnoea is due to mflammatory changes in the 
bronchia, or to the presence in these tubes of secreted matters, 
rather than to spasm, lobelia displays special virtues that 
entitle it to be preferred before numerous expectorants.*' It 
is of no more advantage in inflammatory laryngitis than various 
other nauseants and emetics, but it is decidedly more effica 
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cions in spasmodic laryngitis than most other remedies of the 
same class. In almost all cases in which distress in breathing 
arises from a want of proper balance between the lungs and 
the heartj this medicine alfords relief; as, .for instance, when 
the lungs are congested by mitral obstruction and there js a 
tendency to oedema of those organs; and, again, when the 
lungs are themselves diseased so as to interfere with the cardiac 
circulation, as occasionally happens even in tuberculous 
consumption. {Stille and Maisch.) 

Description. — The leaves resemble those of the tobacco ; 
they are finely 'serrated and covered with simple hairs. The 
lower part of the stem is woody, an inch and a half or more in 
diameter, and almost solid ; the upper portion is a hollow tube 
ending' in a crowded head of fiowor spikes; the latter are 
about a foot in length, and when the plant is in fruit, are 
thickly set with globular capsules about the size of a pea, to 
which a portion of the dry flower is often adherent; the cap- 
sules are two-celled, each cell containing a fleshy placenta. 
The seeds are numerous -and very small (l-50th of an inch in 
length), oval, flattened, of a light brown colour, and marked 
with delicate lines. Several small tubercles surround the site 
of the placental attachment. 

The whole plant when dry is studded with small spots of 
resinous exudation, and is hot and acrid to the taste. The 
leaves and aerial parts of the fresh plant exude a white latex 
when broken. 

Chemical compos'ii'ion,— Herr' von Rosen^s’exami nation of the 
plant, supplied by .one of us, showed it to contain two alkaloids; 
this led to a re*examination of Lobelia inflatay with the result 
that two similar alkaloids were found to be present in the 
latter plant. The discovery of von- Bosen has been confirmed 
by J. II. and C G. Lloyd {Pharm. Rundschau, 1887), but they 
describe the alkaloids somewhat differently ; one, for whicli 
they appropriate the name Lobeline, was obtained as a colour- 
less and odourless amorphous substanoe, nOn-hygroscopic, and 
apparently not afifeotcd by air; -soluble in water, and 
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readily soluble in alcohol, chloroform^ ether, benzo} and carbon 
bisulphide. Its salts are most powerful emetics, producing 
emesis without disagreeable after symptoms. 

The other alkaloid Injiatine was obtained in large colour- 
less, odourless and tasteless crystals, insoluble in water or 
glycerine, but soluble in carbon bisulphide, benzol, chloroform, 
ether and alcohol. 

Therapeutically inflatine has no apparent importance. In 
spite of, the statements of previous workers, no volatile or 
liquid base was met with by the authors, and it would seem 
probible that the' supposed liquid alkaloid previously observed 
was a mixture of lobeline, inflatine and oil. 


EKICACE^. 

GAULTHERIA FRAGRANTISSIMA, (WaU. 

Fig. — ITaZZ. in As, Research, xiii., 397; Wight, lo, tt, 
1195 — 9C; Bot, Mag. 1984. Indian Wintergreen {Eng,), 

— Hills of India, Burma and Ceylon. The esiiential 
oil. 

Vernacular , — Gandapuro {Jav.), 

History, Uses, See, — This ramons shrub with thick 
coriaceous leaves, white flowers and blue berries, inhabits the 
grassy hills and affords an essential oil nearly identical with 
that of QauLtheria procumbens {Canadian Wintet Green), 
Mr. Broughton, the late- Government Quinologist at the Nil- 
giris, in a report to the Madras Government on the subject of 
this oil, says : — The oil from this source contains less of 
the peculiar hydrocarbon whicn forms a natural and consider- 
able admixture with the Canadian oil, and therefore is some- 
what superior m quality to the latter. The commercial de- 
mand for the oil is not, however, considerable enough to make 
its occurrence in India of much direct importance. 
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occurred to me in 1869 tliat methyl -salicylic acid would^ 
however, under suitable treatment, furnish, carbolic acid 
according to a decomposition described by Gerhardt. After a 
few exrperiments I was successful in preparing considerable 
quantities of pure carbolic acid. The method of manufacture 
is as follows: — The oil is heated with a dilute solution of 
caustic alkali, by which means it is saponified and dissolved, 
methylic alcohol of great purity being liberated. The solution 
of the oil is then decomposed by any mineral acid, when 
beautiful crystals of salicylic acid are formed. These are 
gathered, squeezed, and dried. They are then mixed with 
common quicklime or sand, and distilled in an iron retort ; 
carbolic acid of great purity, and crystallizing with the greatest 
readiness, passes into the receiver. This acid is equal to the 
purest kind obtained from coal tar, and employed in medicine- 
It, of course, possesses all tbe qualities which have rendered this 
substance almost indispensable in modern medical and surgical 
practice. (Fharm* Journ.y Oct, 1871.) 

The shrub bas no vernacular name on the Nilgiris, and does 
not appear to be used by the natives except the berries which 
are eaten by the Badagas. The Qandajpuro of Java (Ainslie, 
Mat. Ind. ii. 106) is referred to an Andromeda, and it is inter- 
esting to notice that on the authority of Dr, Horsfield, the 
volatile oil was used by the natives in rheumatic affections. 
Dr. de Yrij obtained a considerable quantity of oil from tbe 
leaves of two Javanese species, Q. leucocar^a and G. jpunciata, 
and this was found by Kohler to be identical with Canadian 
Wintergreen oil. 

Wintergreen oil is used as a flavouring agent on account of 
its agreeable odour. It is a convenient antiseptic, a drop or 
two of the oil will preserve a bottle-full of gum or of ink from 
mould for several months, and it is a useful adjunct to hypoder- 
mic injections and other pharmaceutical preparations. In 
large doses it produces the same effect as other aromatic 
essential oils. The large proportion of methyl salicylate con- 
tained in the oil naturally led to its employment in rheumat- 
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isEQ. It was apparently first used for tliis purpose by Mr. 
Gasamayor of Brooklyn^ N. Y. (JE'phemeris , i. 30), and next 
by Dr. Kinnicufet of New York (Med, Record, xxii. 505). 
Twelve cases of acute articular rlieumatism treated by the 
latter gave an average duration of tbe pyrexia of -3J days j of 
tbe joint pains, 4^ days ; of the stay in hospital, 24^ days. 
The oil was given at first in doses of 10 minims every two 
hours until eight doses had been taken, and afterwards the 
doses were increased as well as their frequency. The reporter 
believes that his cases presented less than the usual proportion 
of heart-complications ; but if so, the oil must differ in its effects 
from its active element, salicylic acid. Dr. Austin Flint {Vliila* 
Med, Times, xiii.^ 846,) and Dr. Gottheil (Med. Record, xxiv.. 
258,) have reported analogous results. Dr. "Waring (Brit. Med, 
Journ., June 6th, 1885) suggests the Indian oil for use as a 
stimulant, carminative and antiseptic. 

Dr. Gharteris, after experimenting on the comparative action 
of natural and artificial salicylic acid, concludes that the rest- 
lessness, confusion, delirium and retarded convalescence at- 
tendant on the use of the acid and its sodium salt in acute 
rheumatism is due to the impurities of the acid prepared from 
coal-tar, and that natural salicylic acid and its salts are much 
safer remedies (Brit, Med, Journ., Nov. 1889), 

Oescription* — Oil of gaultheria is usually of a re’ddish 
colour, but may be obtained colourless by rectification. Ac- 
cording to I. E. Leonard (1884), the colour is usually due to 
the presence of a little iron, and is readily removed by citric 
acid. It has a strong and agreeable aromatic odour and a 
sweetish, warm, aromatic taste, and begins to boil at a little 
above 200® 0. Its specific gravity is I” 180 at 15® 0. Occa- 
sionally, oil of gaultheria is lighter (1* 170), in consequence of 
containing a light hydrocarbon, but the extent of this variation 
has not been fully determined. The oil is neutral or faintly 
acid to test-paper ; has a slight dextrogyre rotation, and dis- 
solves readily in alcohol and but to a small degree in water ; 
the solutions acquire a dark-purple colour on the addition of 
ferric chloride. The pure-oil is not coloured on the addition of 
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strong nitric acid, but soon congeals into colourless crystals of 
a nitro-compound. A »solid crystalline mass is also obtained 
on agitating the oil witb concentrated solution of potassa or 
soda. {Stille and Maisch,) The Nilgiri oil has a sp. gr. of 
1*187. at 15*5, and has no action on polarized light. 

Chemical composition, — ^Procter (1842) recognized the pre- 
sence in this oil of salicylic acid. Oahours subsequently (1843) 
proved it to consist to the amount of about 90 per cent, of 
methylsalicylic acid (methyl salicylate or mono-methylsalicylic 
ether), 100 grains of the oil contains 81 grains 

of salicylic acid. Pure methyl salicylate is a colourless oil, has 
the specific gravity of 1*18, boils at 222*^ C. (Cahours), and 
forms crystalline compounds with the alkalies. The remain- 
ing constituent of oil of wintergreen — of which Pettigrew 
(1884) obtained only 0*3 per cent. — is gaultherUcnej a colour- 
less thin hydrocarbon of the formula. 0* boiling at 160® 

C., and having a strong peculiar odour, described as pepper- 
like. by Cahours. Trimble and Schroeter determined the 
hydrocarbon to be a sesquiterpene of the formula and 

obtained crystals similar to benzoic acid from the oil. 

Commerce, — The leaves yield more oil in the fine weather, 
from January to April, than at other times of the year ; but 
owing to the sluggishness with which it comes over in the 
still, it could not be sold for much less than Rs. 6 per pound. 
The preparation of ^carbolic acid from the oil to compote with 
that from coal tar is out of the question at the present time 
but it' might, with advantage, be used in making salicylic acid 
reducing the price of the natural acid which is quoted in 
London at 25. 6d. per ounce. 


PLUMBAGINB^. 

PLUMBAGO ZEYLANICA, lAmi. 

F'ig,— Ilort, Mai, x., t, 8; Wight III,, t, 179. 
JIab. — Throughout India. The root. 
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PLUMBAGO ROSEA, Linih. 

Pig — Itheede Hort, MaL x., 9 ; Bot. Mag, it, 230^5363, 

Hab. — Sikkim, Kkasia wild ? Galfcivafced in India* 

V’emacular, — Chitrak, Chita (JTwd.), Chitra (G\Mz,)y Chitraka 
(Afar,), Chita {Beng,)^ Chitri (Can*), Chittira { J'am,)^ Chitra, 
Agnimata (Tel,)^ Kotu-veli (McU^, P, rosea bears the same 
names with the addition of the adjective red. 

History, Uses, &C. — These plants, in Sanskrit 
Chitraka, are described as digestive, light, astringent,, hot and 
appetising ; a remedy for dyspepsia, piles, leprosy, anasarca, 
worms, cough, phlegm, wind and biliousness. In the Nighantas, 
among other synonyms, they bear the names Ddruna, Dahana, 
and Agni, in allusion to their burning and acrid properties. 
P. zeylanica is much used as a stimulant adjunct to other pre*- 
parations) in the form of a combination called Trimada, consist* 
ing of Plumbago root, B4berang (fruit of Bmhelia Bites), and 
Nagarmoth (tubers of Cyperus perteniiis), . It enters into the 
composition of numerous medicines for dyspepsia. The follow- 
ing is an illustration t Take of Plumbago root. Rock salt, 
Chebulic myrobalans and long pepper, equal parts ; powder 
and Dose about 40 grains, (Ghakradatta,) A favourite 

medicine for flatulence is an old prescription of Susruta's 
called Shaddharanayoga. It is a powder composed of equal 
parts of the following substances: Plumbago root, seeds of 
Molarrhena antidysentericaf roots of Oissampelos Perevrd, of 
Picrorrhiza Kurroa and Aconitun^ hete 'ophytlum, Cbebulio 
myrobalans. Dose about 1 drachm. The root of P. zeylanica 
is said to exercise a beneficial effect on piles, in which disease it 
is given in various combinacions. One mode of adim’-nistering 
it is as follows : — An earthen jar or pot is lined in its interior 
with a paste of the root, and curdled milk (dadhi) or Kanjika 
(rice vinegar) is prepared in this pot. Plumbago root reduced 
to a paste is applied to abscesses with the object of open- 
ing them. It enters also iuto the composition of se vei-al prepara- 
II— -4S 
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tions ased as caustics. Religious mendicants attending fairs 
use the root for th^ purpose of raising sores upon, their bodies 
in. order to obtain pity -and In theCJoncan the folfowitog 

formnla is used Ghitmfc reotj Emblic myrobaians, stoall 
black myrobalaua ( Bal-hartafirr^;, JDong pepper, Pepper root, 
Rhubarb and Rock salfe Bjveder and gire 6 mashas (^0 
grains) with hot' water*- er^ anight at bed-ffttie in Batnlence 
with rheumatic pains. 

In paralysis, the bark, with CratsBva bark, Indian elm bark 
(VavatS), Wild Moringa bark, and the bark of Vite& trifolia, 
is boiled in one part of white, and two of black mustard oil 
and applied. Mahometan writers treat of the drug under the 
name of Shitaraj, a corruption of the Indian name Ohitrak ; they 
describe it as caustia and ’'wesleant, an expellant of phlegmatic 
humors ; useful in* rhenmatisEu and spleen, digestive ; it also 
causes 'iboi’tion. Por external administration it is made intb'a 
paste with milk, vinegar ^ or salt and water. Such a paste may 
be applied externally in leprosy and other skin diseases of an 
obstinate character) and be allowed to remain until a blister 
has formed. In rheuthatism it should be removed after IS to 
20 minutes. When administered internally the dose is one 
dirhem. Mir- Muhammad Husain -s^peaks of several kinds of 
Sbitar^j, and says one of them is’ the Llbadiyun or Lffadiyuh 
the Greeks. Rhazes describes two kinds, Indian and 
Syrian.* 

The Shitaraj of Mahometan writers must, tuerefore, be con- 
sidered to refer to the genus Plumbago, and not to any partiou- 
lar species. P. zeylanica is mentioned by several European 
writers upon. Indian drugs, but has not attracted the same 
amount of attention as P. rosra, which is said to be more 
active. However, this may be, the former is the Chitrak of 
the native physicians, and very possibly may have been used 

* Plumbago europtBU is considered to be th^ rpiiro\tov of Rioscorxcies by 
Sprengel. Xi^adtov or fel terrce is the name o-f a plant mentioned by 
Pliny (25j 31), which has not, we believe, been identified b/ European writers 
With Plumbago 
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by some nnder tbe sapposition tbat it was the root of P. rosea. 
In the Pharma cojpceia of India, Dr. Oswald is said to have em- 
ployed P. zeylanica in the treatment of intermittents with g'ood 
effect. It acts as a powerful sudorific. In many parts of India 
the root is one of the most important drugs of the itinerant 
herbalist; it is also sold by all druggists. Ainslie, speakiijg of 
P. rosea, remarks. — ^^The bruised root of this plant is, in its 
natural state, acrid and stimulating, but when tempered with a 
little bland oib it is used as an external application in rheumatic 
and paralytic affections ; it is also prescribed internally in small 
doses for the same complaints, in combination with some other 
simple powder/^ {Mat. Ind,, IL,jp. 379.) 

O'Shaughnessy, who instituted a series of trials with the root 
as a vesicant, has expressed a very favourable opinion of it 
as a cheap substitute for cantharides. Dr. Waring thinks less 
favourably of it ; he found that it caused more pain than an 
ordinary blister, and that the resulting vesication was less 
uniform, and not always easily healed. From what we have 
seen of its use, we are inclined to support Dr. Waring's opinion. 
Given internally in large doses, Plumbago root acts sts a nar- 
cotico-irritant poison. In small doses it acts first as a power- 
ful stimulant of the mucous membrane of the digestive 
organs, and after absorption, as a stimulant of the excretory 
glandular organs. Its action is well worthy of accurate scien- 
tific investigation. 

Description. — The roots of p. zeylanica are from i to 
2 or more inches in diameter, seldom branched. "When dry, 
the external surface of the bark is of a dark reddish brown 
colour, somewhat shrivelled, and marked here and there by 
small warty projections ; internally it is brown and striated ; 
the fracture is short ; the taste acrid and biting. Wood hard, 
reddish, close-grained. A section of the fresh bark when mag- 
nified shows numerous bundles of bright yellow stone cells 
forming an irregular zone towards the inner part of the middle 
layer of the bark. The cells of the parenchyma are large and 
contain much starch- In the dried root the yellow plumbagin 
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is seen in the cell walls both of the paren chyme and the woody 
tiasney but not in a crystalline form. (Fluckiger and Gerock.) 
The root of P. rosea has a similar structure, but is much 
smaller. 

Ohemical composition , — The activity of the drug^ depends 
upon the presence of plnmhagin. This acrid principle wae 
first separated by Duiong* from the root of P. eurovoea by 
repeatedly boiling the ethereal extract with water, whence it 
was deposited on cooling> and purified by crystallization from, 
alcohol or ether-alcohoL Plumbagin crystallizes in delicate 
needles or prisms, often groo^pted in tufts ; has a styptic sac- 
charine taste, with acrid biting after taste ; melts very easily, 
and partly volatilises unaltered when heated. It is neutral, 
nearly insoluble in cold, more soluble in boiling water, very 
soluble in alcohol and ether. dissolves with yelloiv colour 
in strong sulphuric and faming nitric acid, and is precipi- 
tated by water in yellow docks. Alkalies change the colour 
of the eolution. to a fine cherry-red ; acids restore the yellow 
colour. Piuokiger (1887) examined the root of P. zeylanica 
supplied by one of us, and found that plumbagin could be 
obtained by submitting it to steam, when the latter is carried 
o5 by the water, from which it can be separated by shaking 
^fch ether. On evaporating the ether fine crystalline tufts of 
plambagin of a bright orange colour are obtained ; they have a 
peculiar odour and an intensely acrid, but not bitter taste. 
On heating them but very moderately, they are volatilized; 
they readily dissolve in alkaline solutions and impart to them 
a red holour, bu't at the same time ^he plumbagin is altered; 
probably by oxidation. The yield i$ very small, from about 
60 lbs. of root only 31 gi ains of raw plumbagin could 
be obtained. Professor Fluckiger found tbe proportion of 
plumbagin in P* emropoea to be about the same as in 
zeylanica. An acid was also separated from the root by dis^ 
tillatiou. M. GreshofiF, who has been investigating the che- 
mistry of the medicinal plants of Java {Meded, uit S^lands 
Plant. VII., p. 65, Batavia, 1890,) is of opinion that the 
roots (supposed to be from Itauwolfia serpentina) examined by 
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Wefers Bettink (JSaaxTnans Tijdsch., Jan., 18S8,) were really 
those oi Plumbago rosea. Prof. Bettink extracted with chloro- 
form a yellow crystalline principle, apparently the plnmbagin 
of Dulong-, which on crystallization from hot water and several 
times from alcohol was obtained in needles melting at 72® C., 
and showing the composition It was with diflS.cnlty 

soluble in water, but easily soluble in chloroform, benzol, car- 
bon bisulphide and glacial acetic acid. On careful heating it sub- 
limed, the yield was about 0*2 per cent. The principle somewhat 
resembled Juglone and possessed anthelmintic properties. 

A further examination P. europcea made in 1 889 by Prof. 
Fliickiger and Mr. T. E. Gerock, showed, that plumhagin is not 
contained in the aerial parts of the plant, with the exception of 
a small quantity in that part of the stem which is near the root. 
They found the root, when freshly cut, to he nearly devoid of 
colour, but on exposure it immediately assumed a yellow hue, 
from which they conclude that the plumbagin is probably the 
product of a i*apid oxidation of some primary substance contained 
in the plant. In the dried root the plumbagin is seen in the 
cell walls both of the parenchyme and of the woody tissue, but 
not in a crystalline form. We have submitted to steam two 
cwts. of bazar plumbago root, and on shaking the distillate with 
ether obtained half a fluid ounce of a deep yellow oily fluid 
having a peculiar penetrating odour. On cooling it artificially, 
a few colourless crystals formed, which redissolved when the oil 
was gently warmed. The oil floated on water, and the mixture 
was unaffected by dilute acids and alkalies and salts of iron, lead, 
mercury and silver; it dissolved readily in ether and bi-sulphide 
of carbon, and to a small extent in rectified spirit. It struck a 
reddish colour, without dissolving in sulphuric acid. A drop 
of the oil in a watch glass was solidified by passing the vapour 
of ammonia over it. Heating on a water bath for two days 
was not sufficient to dissipate the whole of the oil. Heated to 
250° for some time it turned reddish brown, and a yellowish fatty 
body was given off and occupied the higher part of the tube, 
A -few drops of the oil smeared upon the upper part of the ana 
was not vesicating, and occasioned no inconvenient symptoms. 
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The distillate, from which the oil had been removed, was 
strongly acid; it was neutralized with baryta. The barium 
salt thus obtained treated with dilute sulphuric acid, yielded 
after agitation with ether a yellow oily principle similar to that 
which had been separated from the distillate by ether. There 
appears to have been no plumbagin in this root; it had the 
usual appearance of the drug as met with in commerce, and 
when received was quite fresh and moist, and had to be dried 
before it could be powdered. Further operations upon large 
quantities of the fresh and dried root will be necessary before 
the nature of this substance can be determined, for at present 
the physical properties of the principle, the so-called plum- 
bagin, are not sufficiently well known to enable one to posi- 
tively assert whether it is odourless or not, while its chemical 
constitution has not been studied. 

Toxicology . — Chevers {Med. Jurisp., p. 252,) refers to two 
fatal cases of poisoning from the internal administration of the 
x*oot ; one of these was homicidab 

In Madras Plumbago was little used before 1 882. In 1882 
and 1883, it formed 12 per cent, of the cases in which poison 
was detected in Class A (Human Gases, Viscera examined) ; in 
1888, two cases in 51 were detected; and in 1889, two in 101, 
In Class B ( Suspected Attempts to Poison) ; in 1883, one in eight; 
in 1884, one in eight; in 1885, one in seven ; and in 1887, one 
in two of the poisons detected was plumbago. The drug had 
variously been administered by sorcerers to persons accused of 
theft, or as an abortifacient, or as a love potion to women. 
The symptoms were nausea, vomiting, and burning pain in the 
throat and inability to pass urine. The affected persons were 
found to have sore mouths, feeble irregular pulses and cold skins. 
In Bombay, Dr. Lyon finds plnmbago root chiefly used for the 
purpose of causing abortion. With this object it is sometimes 
given inbemaliy, but is usually employed as a local irritant 
application to the oa uteri, a portion of the root or a twig of the 
plant bmug pushed into the vagina and sometimes into the 
uterus. In some cases the cotton* covered end of an abortion 
e^ok is amesured with a paste made firooi the powdered roots. 
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some blistering flies and sulphate of copper. Six days afterwards he was seen hy Dr. Mill, who described the 
whole of the face, neck and left aide of the chest as being covered by a deep black slough, the pain was very great ; 
the next day the slough separated and the man appeared better, but 35 days after the injury, he died from 
exhaustion/’ 
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Oommerae ^ — The root is sold at Rs. 4 to 6 per maand of 
37i lbs. ^Phe Bombay martetJls snpplied from Kattiawar and 
Gnzerat^ where the Shx*ab ^ows to a much larger size than it 
does in the Ooncan. 


PEIMULAOEJE 

DIONYSIA DIAPENSI^FOI^IA, Bdiss. 

Fig . — ulusius Exot. p, 199. 

Hab.— Persia. Theplant- 

Hi'^tory, XJSCS^ &C.— ^The recent discovery by Mr. E. 
M. Holmes of the botanical source of Ham^ma ( Pharm, Journ^, 
1887j) enables us better to understand the description by Bios- 
cprides of the amomon of th^ Greeks. His chapter d^afiov 
has always puzzled the ooramentators ; has an hiatus 
in the middle ; there are, several doubtful readings in' the 
text, and a paragraph which appears to have got into it by 
mistake. In the edition of 1529 we read <f>vXXa de ^vovta 
6fxoca and in the same edition, where bryony is treated of, the 
word is printed ^pvcavXa in the usual manner. This creates a 
suspicion that the true text may have had moss, and not 
bryony ; we can then read the description' b£ the first kind of 
amomon as follows — ‘^Amomon is a small shrubby plant 
(Bafivla-Kos) like a bunch of intertwining woody stems ; it has a 
small flower like the wallflower O^evKStov) j the leaves are dke 
those of moss the best is the Armenian, of a golden tinge, 
with reddish yellow stems, sufficiently fragrant* This would 
agree very well with the characters of the genus Bionysia. 
Bioscorides then proceeds to describe the kind found in Media 
differing -somewhat from the first, and smelling like peg anon. 
So far the Arabian version is much the same as'the Greek text 
but it omits the next paragraph from roy Be ^pvtikov to ’virepvBpov, 
where the hiatus occurs, begins the description of the 

third kind thus — A third kin dsis the Coptic/^ &c., evidently 
quite a different drug from the first twK>. 
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Througliout the remainder oi the chapter the Grreek and the 
A.rabian versions agree* with the exception that the latter omits 
all mention of A'momis. 

The conclusion of the chapter in Dioscorides is noteworthy • 
he says — In the selection of these articles it is important to 
avoid broken pieces^ and to choose such specimens as have 
entire brimches springing from a single root this is appli- 
cable to hamama, but not to cardamoms. 

Theophrastus (9, 7^ 1) merely mentions cardamomon and 
amomon as coming from Med-?-. Celsus {lib. T.) mentions 
amomum and cardamomum as ingredients in a Malagma ad- 
jecur dolens/^ Pliny (13* 1*) speaks of amomum as an Assy- 
rian shrub with a white flower, from which a costly perfume 
was made. In short there is no medicaj description of the drug 
except by Diosoorides. 

The non-medical classical writers mention amomum, but 
they allude to it in. a vague way, or as a precious perfume. 

In YirgiFs third &logue, Damcetas says : — 

“ Qoi te, Pollio, amat, veuiat, quo te quoque gaudet : 

Mella fluant illi, ferut et rubus asper amomum/’ 

Among the Arabians Ibn Sina (Avicenna) only notices one 
kind of Hamtoi, ^^Shajrat k^nkood min.khashab mushabbak’* 
(a plant with latticed woody branches, the first kind of Dios- 
corides) ; but he remarks that it affords a sticky exudation. 
Sheik Dawood of Antioch, who wrote A. D* 1656, says: '‘Ha- 
mkmij is in Greek amomiya, and its flowers are called leukain, 
it is not bruwaniya^ which is a name for fasliar.a. The plant 
consists of sticks latticed together in a bunch of a reddish* 
golden cbloun, acdd, hot, perfumed; it springs from a single roofc, 
hard, perfumed; it grows in Armenia and Tarsus, and a kind 
of it in Syria is greenish and small, or yellowish and fragile, 
both spurious; and it grows in the montl>of Nisan (April) i it 
has reddish flowers, like those of the Wallflower or Sadaj.'^ 

The Persian writers give similar descriptions, but tliat of 
Haji Zein el Attar (A. D. 1368) is more original. Ha says: — 

Ham^mS, amamun or amdman in Persian hot and 
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dry in the second and some say in the third degree. It is of 
two kinds^ one is well-known, and is called in Shiraz mahilu, 
and there is another kind like Persidwashdn (maiden-hair), 
and like it, of a reddish yellow colour ; the leaves are green 
and small, and the flowers yellow and smo.ll, and the plant is 
about a span high, c." in my experience less. It grows on 
stones. The best is of a golden colour from Armenia, and has a 
sweet smell/^ 

Mr. E. M. Holmes has found in the Herbarium of the 
British Museum a specimen of Dionysia diajpensii^foUaj Boiss, 
bearing an inscription in the handwriting of EZotschy, which 
states that the plant grows on stones, stated by Haji Zein. 
He has also ascertained that the Persian drug is aromatic ; 
possibly Armenia may furnish a more perfumed plant belong- 
ing to the same genus. We see nothing in the description of 
Diosoo rides to connect Amomon with Oardamomon. On the 
other hand, his description of Oardamomon is very shore, and 
such as he would naturally give of an article so well known 
as this must have been from its e,ery-day employment by 
Asiatics as a masticatory and spice. In addition to this, he 
notices a use of cardamoms peculiar to India, namely, as a 
lithontrip tic in nephritis and dysui ia. The description of Diosco- 
rides is as follows : — Oardamomon is brought from Oommagene 
(the northern province of Syria, now Oamosh), Armenia, 
and the Bosphorus, but it is produced also in India and Arabia. 
Choose that which is tough, well-filled, closed ; if not in this 
state, it is too old and has lost its aroma. The taste is pungent 
and somewhat hitter. 

We think there can be no donbt that the Greeks were well 
acquainted with Oar demons through their intercourse with 
Eastern nations long before the time of Dioscorides, although 
they had no exact information as to their source- As sug- 
gested by Mr. Holmes, the Amomis of Dioscorides was probably 
a plant having the same characters as his true amomum. 

The Pontic and Coptic kinds were probably entirely different 
plants used as substitutes. W e must also bear in mind that 
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plants having no very remarkable properties were used by the 
ancients, and are still used in the East, as ingredients in per- 
fumes, &C .5 from some .".uperstitious fancy in connection with 
them. 

The Hamama now in use in the East was known in Europe 
as Amomum in the 14bh and 15th centuries, and is figured 
by Clusius (Esart. Lib. I., p. 199). He calls it Amomum 
sparium. The same drug was found in use in Egypt by 
Prosper Alpinus, 1580-83. Di*. Leonhart RauwolfP, who 
travelled in the East (1673-76) for the purpose of studying the 
drugs of Dioscorides, says of Amomum : Lastly amongst tho 
rest I did also enquire after the amomum and thought, because 
they were near untu the confin^-s of Armenia (L e., the .bazars 
of Aleppo), that therefore they might easily have it by the 
caravans which come daily from those parts, yet I was 
forced to run a great while after it, till at length I got a little 
stock thereof in one shop. They call it by the name of Ha- 
mama. But of the other so-called by Dioscorides, which is liko 
imto it, and therefore may easily be taken for the right one, 
they had a great deal. These two small shrubs, although they 
, >re very like to one another, yet tor all that they may be distin- 
guished by their stalks and different colours, wherefore Diosco- 
lides bids ns (if we will not be imposed upon) to pick ort the 
bigger and smoother, with its noble seed, and to leave ^he 
f-rnall. This stalk which I found about the length of a finger, 
s almost of the colour of tho bark of the cinnamon tree, and 
' also in its acrimony and good odour (although it was old) still 
very strong. AL tho top had been several woody stalks close to 
one another, whereon I believe had beer the flowers and seeds 
But the twigs of the othc" sort, which are crooked and bendedj 
gre ox a bruwn colour, which at the top divide themseivtis 
into other less ones like a tree, whereon grow several stalks, 
with little heads like uut > the Masaron, or Marum Syriacum 
from Crete, wherein is no groat strength nor odour,*' (Ray*s 
OolUction of Curious Travels and Voyages, 1693, quoted 
hy 0* 0, Bell m a letter to the Fhaim. Jan, 2Bth, 

1888.) 
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Hamama is applUed as a poultice to boils and scorpion stings^ 
&c. Taken internally it is considered sedative and is tbought 
to prooiote the action of the liver and spleen and_ to remove 
obstructions in those organs. It is also prescribed in gout and 
in uterine obstructions, both internally and externally. The' 
dose isr 2 dirhems. 

Description. -—The following is Boissier^s description of 
the plant (Diag, 8er, 17, p. 66) : — Densissime et late naespitosa., 
ramisob folia vetuata dense imbricata columnaribus ; foliis 
minute hirto-glandulosia, planis, sub-flabellatim reticulato- 
venosis, ovatia et oblongo-spathulatis, basi atrenuatis obtusis- 
simis, integris vel obtuse utrinque 1 — "Z crenatis ; pedunculis 
subnullis, rosulae foliis occultatis vel paulo longioribuSj breviter 
exsertis ; 1 rarius 2 — 3, floris, floribus involuoro 3 — 5 bracteato 
suffultis ; bracteis lineari-spathulatis, obtusis, integris, calycem 
sequantibus; calyces ad f-partiti, laciniis lineari-spathulatis 
obtusis, corollae luteae glanduloso-birtse, tubo oalyce quadruple 
longiore, . iimbi ampli laoihiis ovatis retusis., Coepites lati, 
3 — 4. pollices elati, folia l-J — 2 iineas longa, calyx 2 J lineas, 
corolla 10 — 12 longa. 

Pedunculis exsertis et involucre affinis T>. cces’gitosce, sed in 
hao pedunculus longus, bracteae majores incisse, calycis laciqise 
acutfie, corollae limbus minor. 

The seeds of Hamama are elliptic or subtriangular, concave 
on the outer side and bluntly keeled on the other ; brown in 
colour, and rugulose with netted markings. The average, 
length 1 ^ 0 th of an inch. 

Ohemical composition. — The plant contaiiis a light brown 
resin, which becomes covered with a glaucous film on exposure 
to the air; it is soluble in sulphuric acid and in aqueous 
alkaline solutions with an orange colour. The taste is at first 
pungent and warming, afterwards acrid, with a sialogague 
actipn. A crystalline body is separated from the alcoholic 
extract, soluble in water, and responding to alkaloidal tests, 
but otherwise acting as a neutral substance. Some free fatty 
acids axsL also removed by alcohol from the plant. The seeds 
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i6xaraiaed separately yielded to ether 24 per cent, of brown fat, 
melting at 29® 0. This fat on saponification yields some 
fragrant volatile fatty acid; a mixture ol*^ insoluble fatty acida 
melting at 41°, soluble in spirit and crystalline; and a neutral, 
brown, duorescent resin. 

No substance like cyciamin was found in the infusion of the 
whole herb. The seeds contained ammonia from the decom- 
position of the albuminoids. The herb afforded 16*0 per cent., 
and the seeds 11*1 per cent, of mineral matter. 

ANAGAILjLIS arvensis, Jiinrc* 

Eig. — Mng. Bot, via. t, 529 ; a;a;in, t, 182S. Scarlet Pimper- 
nel (£Jng»)i Mouron rouge (^r.). 

JHEab. — Many parts of India, Kurope, Western Asia. The 
herb. 

Ve.t'iiacular, — Jonk-mari, Jainghani {Rind.)* 

History, Uses, &C. — Dioscorides describes two kinds 
of avayaXKls^ the male with red flowers^ and the female with blue 
flowers. According to him the herb has lenitive px*operties, 
and is used to subdue inflammation, to assist in the extraction 
of thorns from the flesh, and in the cure of sores. The juice 
administered through, the nostrils is -said to remove pituitous 
matters from the head and relieve toothache ; mixed with honey 
it removes films from the eyes and improves the sight. Given 
with wine, it was thought to he an antidote for the poispa of 
the viper ; ii} was also prescribed to relieve pain in the kidneys 
and liver, and to promote the dispersion of dropsical swellings. 

The female plant was supposed to cur© prolapsus ani and the 
male plant to incite that disease. Pliny (26, 92) speaks of the 
plant to the same effect. The Arabian and Persian physicians 
repeat the words of Dioscorides with slight additions or varia- 
tions, but remark that large doses have an injurious effect Upon 
the stomach j they call the plant An^ghalis, hut in modern 
Arabic it is known as Marijaneh. The old European physi- 
cians recommended the use of Anagallis in mania e-ud melan’*^ 
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choly, an€ Queroitanus made it a speciality in liis treatment of 
mania. Ravenstein and Gwelin record cases in whicli persona 
bitten by rabid animals were cared by tbe nSe of this berb ; it 
was administered internally and also applied to tbe bitten part. 

Most of these physicians considered it to be an efficaciona 
remedy in goat, dropsy, and pulmonary complaints. Orfila 
places Anagallis among tbe narco tico-acrids, and gives tbe 
following account of its effects upon animals: — At eight 
in the morning three drachms of the extract of pimpernel, 
prepared by evaporating in a water-bath the juice of the fresh 
plant, were introduced into the stomach of a robust dog. At 
six in the evening he was dejected, and at eleven sensibility 
appeared diminished. The next morning, at six, he was lying 
down, apparently dead, and might- be displaced like a mass of 
inert matter. He expired half an hour after. The mucous 
membraue of the stomach was slightly inflamed j the interior of 
the rectum was of a bright red colour j the ventricles of the 
heart were distended by black coagulated blood ; the lungs 
presented several livid spots, and their texture was preterna- 
turally dense. Two drachms of the same extract, applied to 
the cellular tissue of a dog’s thigh, caused death in twelve 
hours with the same symptoms as the preceding. M. Groniei 
gave to horses some tolerably strong doses of the decoc'dou 
of this plant, and he observed almost constantly a trembling or 
the muscles of the posterior extremities as well as those of fcx * 
throat, and a copious flow of urine. After .death the mncoa 
membrane of the stomach was found inflamed.^’ 

In India, Anagallis is used as a fish-pcison, and also ro kih 
leeches, which sometimes get lodged in the nostrils of thos 
who frequent the jungles in the rainy season* Both the bLu; 
and the red flowered varieties are found in Western India ; the 
blue being the common one eastward. 

Description ♦ — Boot small, stem branched from the 
lower part, often dotted with purple; more or less procumbent, 
square. Leaves sessile, ovate, many*ribbed, dotted with 
purple^ at the back. Peduhcles angular, longei' than the leaves , 
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bwisted and recurved after flowering. Corolla bright scarlet^ 
with, a violet coloured mouth j its edges finely crenate^ or 
minutely fringed with glands. Fruit pale and transparent, the 
size of a pea. Seeds roughish. The plant has a somewhat 
bitter and acrid taste. 

Chemical composition. — D. Malapert (1857) has shown that 
the poisonous properties of the plant are due to the presence of 
a substance similar to, if not identical with. Saponin. J. A. 
Heiutzelman obtained a small quantity of volatile oil from the 
dry herb, and found it of a strong peculiar odour and a pun- 
gent and acid taste. A few drops produced headache and 
iiausea lasting for several hours. 

CYCLAMEN PERSICUlVr, Miller, 

Fig. — Bot. Mag.) t. 44. Sow-bread (Eng.), Arfchauite, 
Pain de pourceau (Fr.) 

Hab. — Persia. Levant, tjie tubers. 

Vernacidar. — Bakhdr-i-Miryam {Ind. Bazars). 

History, Uses, &C- — Under the name of a 

species of Oyclameu is mentioned by Creek medical writers, 
which considers to have been 0* hedercefolium, Ait., and 
Litbrd Q.' grcccwm, Lam. : it was also- called Ix^voffrjpov, fiah- 
taker, from' its being used to kill fish, and according to Theo- 
phrastus was used as a love charm. It is described as having 
emetic, purgative and hydrogogue properties, and was ccwxsi- 
dered to be useful as an emmenagogue, as an antidote to the 
poison of snakes, and when locally applied, as a resolvent of 
tumours. The juice was blown into the nose to purge the 
brain ; mixed with wine it is said to have intoxicating proper- 
ties, The plant was supposed to cause pregnant women to 
abort if they walked over it, and the dried root was worn by 
men as an amulet to protect them against spells. Pliny (25, 
67) calls it Cyclamiuos, and states tliat it is known in Italy as 
Tuber terrce ; he repeats much of what Diosoorides says about 
its medicinal properties. The Arabian physicians under the 
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names of Artanitha' an j Bakliur Miryam reproduce wliat Dios- 
corides has written ooncerning Cyclamen. Persian writers 
describe the Persian plant nnder the names of Azarhu and 
Chubak-asbnan, sfnd state that it iaa kind af Artanitha. The 
Indian Mahometan writers follow the Arabs and Persians. 
The diSerent species of Cyclamen were formerly used in' 
Europe on account of their emetic^ purgative, and diuretic 
properties, and an ointment prepared from the root was ap- 
plied to the ahdomeu of adults to produce vomiting or purging, 
and over the bladder to induce diuresis; it was also applied to 
tha navel of children suffering from intestinal wo’^ns, and to 
scrofulous tumours, Bulliard states tbut it is still used in the 
north of France as a purgative and often produces emesis, cold 
sweats, giadiness and convulsive mavements. Pigs are said to 
cat the root with impunity, but ffsh are easily poisoned by it, 
and frc^ sicken and die after a few days. Schroff, who 
has experimented with oyclamin, comes to, the following 
conolusioha i — 1 , Cyolamin does not act upon the sound skin. 
2, in the mouth it produces a very unpleasant sensation and 
taste, and excites saJLivatiori j ff, in the staruach it causes 
burning, oppression, nausea, and vomiting, and in this organ, 
as in the intestine, it ocoe.cious inflammation ; 4, in the con- 
nective tissue it excites inflammation, which may he followed 
hy gangrene ; 5, it does not affect the brain, spinal marrow, or 
nerves ; 6, ib salivates men wueu not taken by the mo.uth, but 
hy the veins; 7, its action is analogous to that of saponin. 
[SiillS and Maisch,) 

Description.— ^These plants have a roundish, tuberous, 
or fleshy root stock, from the upper side of which spring the 
leaves and flowers, sometimes directly from the top, sometimes 
from a short neck -like stem. The leaves are roundish or 
ovate with a deep basal sinus, sometimes angular at the margins 
and often marbled with greyish white. The flowers have the 
segments of the corolla turned back. The capsule is five- 
valved, and after flowering the scape in most of the species 
coils up spirally with th© seed vessel in the centre, bending 
itself at the same time towards the ii^ronnd. Porta considers 
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that the root suo oirciiiato hixlbo muliebrem uterum affabre 
demoustrat effigiatam/^ 

Chemical com^osUion . — ^Tbe aetivity of the plant depends 
upon a principle similar to, if not identical with, saponin. Sala- 
din (1830) named it cyclamin. It has a bitter acrid taste, 
forms a soapy mixture with water, ^nd when boiled with acids 
is converted into glucose and a resinous substance which has 
been named cyclamiretin. Fish poisoned by it die asphyxiated 
through imperfect respiratiom (Omelin. 15, 343; 16, 200.) 


MYRSINEJE. 

EMBEEIA RIBES, Bvrm^ 

Pig. — Burm. FL In^d,, t, 23; Lam. Ill,, t. 183. 

Hab. — Throughout India. The berries. 

Vernac7ilar . — Viranga, V4yvirang, Babirang{£K7ad.), Birau^ 
{Beng.), Vdvadinga (Mar.), Yayvirang (Ghi^.), Vayu-vilangaiu 
(Tam.f Tel.), V^yubilaga (Can.}, 

History, Uses, &C. — ^The Sanskrit name is Vidanga; it 
has many synonyms, such as Yrisha-nasana, destroyer of the 
enemy (worm); Suohitra-vija and Chitra-tan dula, having 
variegated seeds/' Susruta describes the fruit as anthelmin- 
tic, alterative and tonic, and recommends its use along 
"with liquorice root for the purpose of strengthening the body 
and preventing the effects of age. In the Nighantas it is 
described as bitter, pungent, hot, astringent, appetizing and 
light ; useful for the removal of abdominal pains, worms, wind 
and skin diseases. The berries enter into the composition 
of several applications for ringworm and other skin diseases. 

Under the names of Birang-i-Kabuli and Biranj-i-Kabull 
notices of the dirig will be found in Mahometan works. The 
.hakims consider it to be attenuant and a purgative of phleg- 
matic humours; also a valuable anthelmintic, especially 
against, tapeworm^, . Ibn S.ina desbiuhes it as a strong anthej 
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mintic. Mh* Muliammad Husaia notices tkart it tarns tke 
urine red. He fixes the dose at tki'ee dirkems of the powder, 
and directs it to be given with fresh milk. Rheede figures a 
plant which appears to be Bmhelia rohusta^B>TLdi states that the 
seeds kill worms. Ainslie has the following short notice of 
it: — ‘‘Babreng is the Hindooio name' of a vermifuge seed^ 
common, I have been given to understand, in the higher pro- 
vinces of Bengal, the Sanskrit name of which is Chitratan- 
doola. What the plant is I know nofc.*^ Poxbnrgjh gives a 
full botanical description of the plant, and remarks that the 
berries are used to adulterate pepper. Royle notices their 
aperient properties. Vayvirang ia in high repute as- an an- 
thelmintic among the country people, especially in cases, of 
tapeworm, a disorder common among the Native Christians of 
the Coast. The dose is a teaspoonful of the powder twice a 
day for a child, and a dessertspoonful for an adult ;■ it can 
hardly be called purgatif e ; the taste is rather pleasant, 
slightly astringent, and faintly aromatic. The worm is 
expelled dead. A purgative should be given to prepare the 
patient for the drug. It is a common pi'actice to put a. few 
berries of this plant in the milk that is given to young 
children ; they are supposed to prevent fiatulence. 

Recently Dr. Harris (Lancet, July 23Td, 1887) has directed 
attention to the value of this drug as a remedy for tapeworm, 
Se states that he has administered it for several years With 
good results to natives of India and Europeans > he gives one to 
four drachms with milk and curds early in the morning. 

Description,— The fruit is globalary of. a dull red, and 
grows in large bunches ; it is rather smaller than a pepper- 
corn. The dried fruit has the five partite calyx and stalk 
often attached ; the outer shell is striated from the base to the 
apex, where there is a small beak j its colour is reddish brown, 
marked with dark spots ; inside the outer shell is the seed, 
enveloped in a delicate membrane, on removing which a cup- 
like hollow is seen opposite the insertion of the stalk. The 
seed is horny, of a reddish colour, and its external surface 
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appears to be covered with, spots of white mildew : this appear- 
ance however, with the aid of a lens, is seen to be due to a 
delicate crystalline e fluorescence. If kept for any time the 
outer shell of the fruit becomes much darker. From the rapi- 
dity with which this change takes place, we would suppose the 
quality of the drug to be not affected by it. 

Chemical composition , — Warden {Pharm. Jan, 1888) 

separated from the fruit a substance in the form, of brilliant 
golden spangles having the properties of an acid, which, with 
caustic soda, potash and ammonia, gave wine-red solutions. 

He obtained crystalline compounds of this acid with soda, 
potash and ammonia, and provisionally named it PJmhelic 
acid. In a further communication to the same Journal 
[Oct, 20th, 1888), he says: — '*The embelic acid used for 
ultimate analysis was repeatedly crystallized from absolute 
alcohol, and the soft crystalline mass thus obtained strongly 
pressed between layers of cloth to remove mother-liquor. 
The resulting cake was freed from alcohol by exposure to 
air, reduced to powder, and finally dried at 100^ O, in the 
water oven for some hours. 

On combustion with cupric oxide in a current of oxygen in 
an open tube, the following results were obtained 

A — *2696 gram gave *6920 gram 00^ and *2308 gram H*0. 

B— *2534 „ *6506 „ „ -2106 „ H*0. 


From these figures the following percentage composition ia 


deduced 

Carbon. Hydrogen. 


A 70*000 9-495 

B 70 019 9-234 


^ean 70*009 9*364 

These percentages lead to the formula 
the following comparison : — 

Theorji^ 


9 cquiv^ of carbon 

14 » hydrogen......,..*., 

9 „ oxygen... 


108 701^ 
14 »-09 

82 20-78 

”154 100-00 > 


Oxygen. 

20-405 

20-747 


20-627 
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In order to determine the tnolecular formula, compounds of 
silver and lead wibh. embelio acid were examined. In preparing 
the metallic salts of embelic acid, as the acid is insoluble 
in water, alcoholic solutions neutraliaed with ammonia — any 
excess ammonia being driven off by prolonged boiling — 
were mixed with hot alcoholic solutions of silver and lead. 
The resulting pi^ecipitates were allowed to subside, washea 
with water by decantation, thrown on a filter and washed 
with alcohol, then with ether, thirdly with water, and finally 
again with alcohol and ether- The precipitates were very 
difficult to wash, owing to caking, and during the operation a 
certain ahiount of decomposition appeared to occur. Thus, in 
preparing the lead and silver salts, after mixing the solution 
of embelic acid with an excess of the metallic solution, the 
supernatant liquid, when the precipitate had subsided, was 
colourless ; but on washing the precipitate with alcohol and 
ether, the filtrate was coloured yellow, and after prolonged 
washing with water, the filtrates afforded evidence of the pre* 
senoe of silver or lead, and then when alcohol and ether were 
used for the final rinsings the filtrates were again coloured 
yellow. 

Ignition of the silver salt, after having been dried at 100° 0,., 
indicated that it contained ,40*65‘3 per cent, of the metal, which 
gives 264*9 as the molecular weight of the salt, and 158 as the 
molecular weight of the acid, the acid being represented by 
the formula The silver salt would have the for- 

inula AgC®H*®0®, which requires the following theoretical 


percentage : — 

Carbon 41 432 

Hj^rogen 4*987 

Silver 4TS02 

Oxygen 12*279 

The composition of the salt as determined by analysis 
afforded the following percentages : — 

Carbon 41*544 

Hydrogen 6*657 

Silver 40*6^ 

Oxygen 12*2^5 
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Two analyses of tite lead salt afforded 37*781 and 37*810 
per cent, of lead, respectively, whicli gives a mean percentstge of 
37*795 as the lead content of the salt. Taking the lead salt to 
be represented by the formula its theoretical 


percentage composition would be — « 

Carbon..... 42*154 

Hydrogen 5*074 

Lead 40*282 

Oxygen 12*490 

while the actual percentage as determined by analysis gave 
the following figures : — 

Carbon 13*546 

Hydrogen 6*824 

Lead... 37*705 

Oxygen 12*886 


A comparison of the theoretical and found percentages for 
the silver and lead salts indicates differences which can only 
be accounted for by assuming that the salts were partially 
decomposed during preparation. 

En^belic acid was found to have a melting point of 139-5® C 
to 140® 0. { ancorrected), when it forma a deep ruby liquid. 
At about 155® C. it commences to decompose; indications of 
a portion having sublimed were noted. 

The following colour reactions were obtained by adding 
the resp.ective 're*ageuts to dilute alcoholic solutions of the 
acidi — 

Ferric chloride, a dirty 'brownish-red colour. 

Ferrous sulphate, brownish colour. 

Chloride of ainc, violet colour. 

Phosphomolybdic ac^d/ light green precipitate. 

Plumbic acetate, dirty green precipitate. 

Nitrate of silver, dirty reddish-brown prempitate, 

Embelic acid is insoltible in water, and is not decopipos^ 
by being boHed with dilute sulphuric or hydrochloric acid. 

II — 4S 
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Saltis of embelio acid with soda^ potash aud ammonia were pre- 
pared. The ammonia salt was the. one most readily obtained 
crystalline. When an alcoholic solution of embelic acid was 
mixed with strong* ammonia in excess, and the deep red 
resulting liquid allowed to evaporate spontaneously, the salt 
crystallized in large needle-shaped crystals of a foxy red hue. 

The ammonium salt was found to be effective as an anthel- 
mintic for tssnia in doses of 3 grains for children and 6 grains 
or more for adults. It would appear to act in cases in which 
the ordinary taeniaoides fail. The best method of administra- 
tion is tergive thfi salt with a little honey or simple syrup, the 
drug being preceded and followed by castor oil. The ammo- 
ninm salt of embelic acid possesses one very important advan- 
tage over the liquid extract of male fern — it is tasteless — and 
may thus prore a useful addition to our materia medica. 

Lascelles S.cott has found in the fruit a minute quantity of 
volatile oil with a spicy flavour, a fixed oil, colouring matters, a 
resinoid body, an alkaloid of a yellowish white colour, which 
he has named Christemhine, and a tannin. The dried fruit as 
sold in the Calcutta bazars is generally mixed with pepper 
corns, and the volatile oil mentioned by Scott may be due to 
this admixture. 

'Coinmerce . — The fruit of E.' rohuKta is collected and sold 
uuder the same name as that of JE. Ptibes. Moodeen Sheriff 
has observed two varieties of the drug offered for sale in 
Madras. The drug has lately been exported to Germany to 
some extent. Value, Ks. 2^ per raaund of 37i lbs. 
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BASSIA LATIFOL.IA, Boxh, 

Fig.-— Cor* Pl*t t. 19; Bodd, Et, U 41. 

.Central -India, W Bexigal to W^tem G^h^ts^ 
Kumaqn, Terar. 
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BASSIA I.ONGIFOLIA, Linn, 

Fig Wight III., i. 147; Bedd. FI. Sylv., t. 42. 

Hab. — Malabar Coast, Ceylon. The flowers and oH of the 
seeds. 

Vernacular, — Molia {Kind,, Mar,), Maua (Beng,}^ Mahudo 
{Quz)j Illapai (Taw.), Ippa-chetta {TeL), Ippa-gida (Cun,}. 
B, latifolia M sometimes distinguished by the addifcioa of the 
adjective wild ** or ** forest. 

BASSIA BUTYRAGEA, Boxh. 

Pig. — Boxh. in Asiatic Besearcties, viii, ]p. 499 — 502. Indian 
butter tree (Btiy*)* 

Hab. — Sub-tropical Himalaya. The oil of the seeds. 

Vernacular, — Phulwara, Ohifira, Gheuli, Cheuil (Hind,), 
Yelpot (Lepcha,), 

History, Uses,- &C. — ^These trees are called in Sansknc 
Madhuka, Madhudruma, honey tree/’ Madhupuahpa, honey 
flower/* Madhusakha, Madhusravas, Gudapushpa sugar 
flower,” and Kolaphala, or the fruit of the Kols/* a wild tribe 
inhabiting the hills and forests of Central India, who subsist, 
to a great extent, upon the fleshy flowers which they collect 
and dry. The- milky jo ice of the bark, Madhuka-s5ra, is de- 
scribed as a remedy for phlegm and rheumatism, astringent 
and a promoter of suppuration; the flowers as sweet, strength- 
eningand cooling; the fruit as cold, sweet and strengthening ; 
it is thought to be antibilious and anti-rheumatic, and useful in 
leprosy and skin diseases. The spirituous liquor pijopared from 
the dowers is called Madhu-m^dhavi or MadhV^ava, and is 
Ascribed by Susruta a* heating, astringent, tonic and appetiz- 
ing. The flowers, seeds and oU obtained from them, are 
m^H ot lei<3 used as food all over India, and in many 
form a very importa^nt addition to the dietary of the agttcul- 
■tural classes. For further information upon this subject we 
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refer our readers to The Dictionary of Economic Pro- 
~ ducts of India/^ by Watt (Vol. I ^ p« 405 — 416). Ibn Batuta, 
who visited India A.D. 1882, mentions (Mahwa), and 

.remarhs that the flowers, when dried in the sun, taste like figs. 
The Persians ha^e named these trees Darakht-i-gul~chahdn on 
account of their deciduous flowers. In Guzerat the Mahome- 
tans manufacture a coarse soap from the oil of the seeds with 
soda and lime ; this soap varies in price according to the 
amount of oil it containSi Medicinally, Bassia ofl ia used as an 
emollient application to the skin, and the cake as a detergent 
for washing the hair, and also as an emetic. The orl of B. 
hutyracea, known as Pkuhva butter, may be used in the prepara- 
tion of TJng. Hydrarg, Nitratis in the same manner as 
Kokam butter (See Oarcinia indica). The bark of the Bassiaa 
is used in decoction as an astringent. From the flowers a 
coarse kind of molasseS may be prepared. Bassia spirit when 
rectified loses its offensive odour, and may be used for pharma* 
ceutioal purposes. The ordinary native distilled spirit is very 
rich in fusel oil r one of us found as much as *4 per cent, in a 
sample-of Mahwa spirit. In the Bengal districts in which the 
spirit is made, the fermentation is conducted in earthen vessels 
containing 10 to 20 gallons of fluid, 10 to 20 seers of the 
flowers being a charge. The jar is then filled up with spent 
wash and water, and the ;^rocess of fermentation occupies from 
3 to 7 days, depending on the temperature. The stills are of 
the rudest description. Molasses and other materials are 
sometimes added to the contents of the vats. The amount of 
spirit obtained varies with the quality of the flowers: Warden's 
experiments would indicate that on an average one maund 
will yield about 2*12 gallons of London proof -spirit when 
treated in the manner usual among native distillers. In some 
districts a composition called hahha or muli is added to the 
contents of the fermenting vats ; it is stated to be composed of 
herbs and roots j which are dried, ground, and made up into balls 
with flour. About half a seer (1 lb.) is added feo one maund 
(80 lbs.) of raw material In certain cases dhatura, nux vomica 
seeds and other poisonous substances are added to these balls. 
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The user of bakha has been prohibited in. Government distil 
leries in Calcutta and its suburbs. For further information 
on Mahwa spirit, we would refer the reader to the report of 
the Commission of 1883-84 on the excise of country spirit in 
Bengal. A kind of gutta-percha jhas been prepared from the 
milky juice of B. latifolia, which has the consistence of 
ordinary gutta, but is more adhesive and hardens much more 
rapidly. Used alone it cannot replace the gutta of commerce, 
but mixed with an equal proportion of that article, it may be 
used to make the moulds required in galvanoplastic operations ; 
the mixture is as easily manipulated in hot water as ordinary 
gutta. {Seckel and Bchlagdenhauffen,) 

Description. — Bassia hark is thick and red coloured, 
with a rough brown surface and astringent taste. The trees 
produce cream-coloured flowers in March and April, and in 
August a reddish-yellow fruit from 1 to 2 inches long, which 
contains from 1 to 4 seeds ; these are light brown, about 1 1 
inch long and f of an inch broad, irregularly ovoid in shape, 
with a large scar on one side and a ridge on the other, termi- 
nating in two slight prominences j the shell is thin and brittle, 
and the seed consists of two large oily cotyledons, easily sepa- 
rated, white when fresh, but soon turning brown when kept. 
They yield a greenish-yellow oil, -which becomes a solid white 
maks in the cold weather; that of B, hutyracea remains solid at 
35° ij.j whereas the oils of B, Lati folia and .F longifolia melt at 
25 * 3 ^, 0 . 

The dried flowers at a little distance have the appearance of 
raisins, on closer inspection they are seen to he fleshy, sticky, 
compressed, hollow bodies, about ^ of an inch long, and 
nearly as broad, with an aperture at both ends, the upper 
being much the larger and serrated. Upon being soaked in 
water they assume an almost globular form, and the numerous 
anthers are seen attached by very short filaments to the inside of 
the corolla. The taste is acid and sweet. The fleshy substance 
of the corrolla, which is about ^ of an inch in thickness and 
translucent, consists of a parenchyma which may be divided 
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inta two portions: an outer or cortical, consisting of smaller 
cells, and an inner consisting of large cells ; it is traversed by 
numerous bundles of spiral vessels ; some of the cells contain 
crystalline masses of sugar ; all of them granular matter ; there 
is no starch. 

The seeds are from 1 to 2* inches long, and enclosed in a 
chestnut coloured thin shell; they have a peculiar odour and 
bitter aromatic taste. The latex of these trees- is a milky 
liquid^, ' sticky to the touch, when kept it developes a rancid 
sour o^ur ; it contains, besides the gutta-percha, some starch 
and about 88 per cent, of water. 

Chemical cofwpos Bassia flowers have been examined 
by Church (1886), who found them to have the following com- 


position: — 

Oaue sugar 3*2 

Inverted sugar 62*6 

Other matters sol. in water 7‘2 

Oellalos© .2'4 

Albuminous substances 2*2 

Ash 4-8 

Water at 100° O 15*0 

Undetermined matter 12*6 


A. Riche and A. E^mont (Journ, de Fharm, et de 
Ohtm., 1830,) found in the flowers of B, longifoUa 60 per cent, 
of fermentable sugars and 8*50 per cent, of crystallizable 
sugar. 

In a paper read before the Society of Chemical Industry^ 
1837; Mr. H. S. Elsworthy gave the composition of trade 
samples of the flowers of B. latifolia : — 

Total 



Saccharose. 

Invert sng^. Dextro.gluoose. 

Sngur. 

1. 

Hyderabad 

171 

40*0 

67*X 

2. 

Jubbnlpore 

4*6 

41-4 

46*0 

8 . 

Guzerat 

9*6 

45*3 

64-9 

4, 

Mirzapore 

6*7 

43*6 

50*3 
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The seeds of J5. longifolia have been examined by E. 
Valenta {Ditvgl, Polyt. Juurn, ccli., 461). One hundred parts 


dried at 100® 0. gave — 

Fat (light petroleum extract) 51*14 

Hatters soluble in absolute alcohol... 78* S 

Tannin 2*12 

Bitter principle sol. in water 0*60 

Starch 0*07 

Vegetable mucilage 3 *66 

Albuminous substances soluble in waters........ 8*60 

Extractive substances soluble in water 15*50 

Insoluble proteids......... 4*40 

Total ash... 2*71 

Fibre and loss 10*29 


100*00 

Ash in the soluble portion 0*95 per cent. 

Total proteids 8*00 ,, 

For the eictraotiou of the fat, light petroleum boiling at 
40®— 45® was used. The fat has a yellow colour and greasy con- 
sistency ; but on exposure to the air and light the colour dis- 
appears and the fat soon hecomes rancid. It has a specific 
gravity of 0*9175 at- 15®, melts at 25®* 8, solidifies atl7®*5 — 
18^*5. It contains considerable quantities of free fatty acids, 
but only a small amount of glycerol. One gram of the fat 
requires 192*3 mgrms. of KHO for the complete saponification 
of the fatt^ acids. It is partly soluble in alcohol, and perfectly 
soluble in ether, carbon bisulphide, benzene, &c. The fatty 
acids obtained by saponifying the fat with potash-ley, and de- 
composing the resulting soap by means of a ten per cent, eola- 
tion of hydrochloric apid, have a white colour, and pleasant 
odour and taste. They melt at 89®* 5, solidify at 38®, and 
dissolve readily in alcohol. According to Schadler the butter 
consists of 80 per cent, of stearin and 20 per cent, of olem ; the 
author, however, found that it contained palmitin and olein. 
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The asb of the seeds is yellowish -whifce^ and dissolves almost 
completely in water. It gives by analysis — 

Silicic acid and portion insoluble in 


nitric acid 10‘67 

PhosphoHc acid 15*47 

Sulphuric acid 6*81 

Carbonic anhydride 7*46 

Ferric oxide and alumina 2*01 

Lime 0*64 

Potash with traces of soda 56*68 

Moisture and loss 0*26 


— [Sear-Booh of Pharfnaci/, 1886, p. 174.) 


According to MM. E. Heckel and F. Schlagdenhauffen 
(Joum.de Pharm. et de Chim., 1889,) the latex of B. latifolia 
has the following composition : — 


Water 

Acid formic (trace) and acid acetic .... 

InsoL in water 1-666 ’ 

Sol. in water 0-172 


Sol. in alcohol ..........resin « 

Sol. 4n acetone ........ .resin 3 

Gutta-percha 

Ash 


87*40 

0*50 

1*405 

0*261 

0*125 

0*047 

2*043 

2*824 

1*803 

3*792 


100*000 


The gutta-percha is flesh-coloured, tolerably hard at ordi’* 
nary temperatures, but softens when worked with the hand and 
becomes sticky; dried at 105° C. it loses about 60 per cent, of 
water; strongly pressed and dried on a water-bath, it becomes 
light, brown, gradually hardens, and becomes oovei*ed with a 
white effiorescence, which dissolves at once in chloroform and 
bisulphide of carbon, jand less easily in cold alcohol. Bcalieg 
aicohol amsi. acetone dh^lvo f of its weight; the ^Inhion Mi^r- 
whiM hot deposits m grumons mass, without any trace of 
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crystals. The alcohol and acetone solutions when concentrated 
afford a syrupy, colourless, transparent fluid, which, when com- 
pletely dry, presents the appearance of gum, and is easily pow- 
dered. Concentrated sulphuric acid colours this substance 
yellow and afterwards brown ; the addition of chloroform does 
not change the colour. On the addition of a. trace of ferric 
chloride to this mixture and allowing it to stand, a rose- 
coloured upper layer forms, which gradually becomes blue. 
This reaction much resembles that of oholesterine, but is not 
due to the presence of that, substance. Heated with fuming 
nitric acid, picric acid is not formed; ^ncentrated hydro- 
chloric acid, caustic potash and fused potash have no action on 
it. Warmed in a fest tube it decomposes slowly and does not 
yield any crystalline product on cooling. Its formula is 
®0. The portion insoluble in alcohol and acetone has the 
consistence of ordinary gutta-percha, but is more adhesive, and 
hardens much more readily than that substance. On combus- 
tion it leaves a white ash consisting of sulphate of lime with a 
trace of chloride and phosphate of sodium. {HerkeL and 
Schlagdenhauffen . ) 

We find the bark of B. l<rtig\foUa t6 contain B per cent, of 
caoutchouc, . extracted by benzol ; 17 per cent, of tannin, 

extracted by water; and some oxidized tannin removed sub- 
sequently by spirit or alkali. The bark contains starch f.nd 
rhomboid crystals of calcium oxalate, and leaves 9*42 per cent, 
of ash when burnt. 

The bitter principle contained in the seeds is probably 
saponin. 

Commerce. — ^No definite information concerning the inteimal 
trade in the flowers is obtainable, but its value has been esti- 
mated at not less than 35 lakhs of rupees. For several yeans 
large quantities were exported from Bombay to Franco- In 
1381-82, the exports wore 57,000 cwts. ; in 1882 -83, 68,829 
cwts., valued at Ks. 1,61,317 ; and, in 1883-84, 227,214 cwts,, 
valued at Rs. t>j70,S79m In 1885 their import into France wm 
prohibited by the French Government, as it was fo ind to 
materially interfere with French interests- 
U.-- 46 
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The oil and seeds are exported to some extent for candle 
making. The value of the oil in Europe has been estimated at 
about £85 per ton. 

MIMUSOPS ELENGI, Linn^ 

Fig. — Wight /<?., e. 1686 ; Bedd. FLSylv., t. 40 . 

Deccan Peninsula* Cultivated elsewhere. The 
bark, flowerSj fruit, and oil of the seeds. 

Vernacular, — ^Manlsiri {JSindJ), Ovali (Mar.)^ Bakul {Beng,), 
Bolsiri (Guz.), Mogadam (Tam.)^ 'Pogada-m4nu {Tel,), 
Halmadhu (C7aa.), Taindu {Central Prov,), 

History, Uses, &C. — This highly ornamental tree, with 
dark green, oblong, alternate leaves and small white fragrant 
flowers, which turn to a tawny yellow colour before they fall, 
is very common in gardens in India. It is the Vakula, Kesara 
and Sinha-kesara, ^4ion^s mane" of Sanskrit writers. Ohakra- 
datta menoions the astringent properties of the unripe fruit, 
and recommends it to be chewed for the purpose of fixing 
loose teeth. He also mentions a decoction of the astringent 
bark as a useful gargle in diseases of the gums and teeth. In 
the Concan a similar use is made of the unripe fruit, and the 
fruit and flowers along with other astringents are used to pre- 
pare a lotion for sores and wounds. Mir Mnhatiamad Husain 
notices the practice of planting this tree on account of its 
handsome appearance. He says that the unripe fruit and seeds 
have powerful astringent properties, and that the decoction of 
the bark is useful as au astringent in discharges from the 
mucous membrane of the bladder and urethra, and also as a 
gargle in relaxation of the gums, &c. He mentions the use of 
a snuff made from the dried and powdered flowers in a disease 
called Ahwa, common in Bengal. The symptoms of this 
disease are strong fever, headache and pain in the neck, shoul- 
ders and other parts of the body. The powdered flowers induce 
a copious defluxion from the nose and relieve the pain in the 
head. The flowers are much used by the natives on account of 
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tlieir perfume, wMch. tHey retain when dry •, pillows are some- 
times stuffed with them, and they affor^ a distilled water. The 
juice of the bark and unripe fruit is uned by silk dyers to fix 
colours. Rumphius states that thepoumled leaves are applied 
ta cure headache, that a decoction of the root is given in angina, 
whilst a plaster made from them is applied Externally. The 
ripe fruit pounded and mixed with water is given to promote 
delivery in childbirth. {Sort, Amh, III., 17.) ETorsfield {Asiat, 
Journ, VII. p. 262) describes the bark as an astringent tonic, 
and Dr. Bholanauth Bose states that a decoction of it forms a 
good gargle in salivation. (PAarw. of India ^ p. 131.) 

Description. — The substance of the bark is red^ it is 
covered externally by a very thicjc grey suber on the older 
branches, which separates in irregular scales, leaving isolated 
attached portions which consist of five or more distinot suber- 
ous layers j the inner surface is red and presents a coarsely 
striated surface ; fracture shorty disclosing white specks and 
stains in the substance of the bark caused by the drying up 
of the milky juice which it contained when fresh. The taste 
is bitter, astringent and mucilaginous. 

The flowers are white and fragrant ; calyx inferior, eight- 
leaved, in a double series ; leaflets lanceolate, the four exterior 
ones leathery, larger aud permanent; corolla one-petalled, tube 
very short, flCshy, border composed of a double series of seg- 
ments; the exterior one consists of sixteen, spreading; the 
interior one of eight, generally contorted, and converging, all 
are lanceolate, a little tom at their extremities ; nectary eighth 
leaved, conical, ragged, hairy near the base, inserted alter- 
nately with the filaments into the month of the tube, converging 
filaments eight, short, hairy; anthers linear, sharp-pointed 
below, two parted, converging. The berry is oval, smooth, when 
ripe yellow, and edible, one or more celled, according to the 
number of seeds that ripen ; seed solitary, oblong, compressed, 
attached to the bottom of the cell, covered with a smooth, 
hard, thick integument, Hned with a veined membrane ; peris- 
perm conform to the seed, two-lobed, pointed at the base, the 
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lobes am ting’ round the radicle j above tb© radicle they are 
often entirely divided by tbe large cotyledons, which extend to, 
or rather through its margins; embryo erect; cotyledons large, 
oval ; plumule minute ; radicle inferior, linear oblong, (igoaj- 
htirgh.) 

Chemical corri'position. — A. decoction of the bark afforded 
20*3 per cent, of extract containing 6*8 per cent, of tannin^ 
Some caoutchouc, wax, colouringmatter {probably oxidized tan- 
nin), starch, and 9*4 per cent, of ash were also obtained from 
the barb. 

Mimusops hexandra, UoxK, Cor, PI. L, t. 16 ; Wight 
Ic.f t. 1587 ; a native of the Deccan Peninsula and Ceylon, 
cultivated iu Northern India, has much the same properties 
as M- Blengi, The vernacular names are Kshiri {Hind.)^ 
Elhirkhejur t^ajana, Kerni (Man), K^yan ({rw^.), Palla 

Tam.). 

Tbe Sanskrit name is R^jadani. The dried fruit is known 
as KaJcadia in Guzerat, and the fresh fruit is sold iu the 
streets in Bombay under the name of Ahmaddhddi-mewa, 

It is a handsome tree, with rigid branches and broad wedge- 
shaped leaves, and is often found planted in groves near 
Mahometan towns and buildings. The wood is tough, and is 
much used for making sugar mill beams, well-frames, &c. The 
ripe fruit is eaten both fresh and dried, and the bark which 
much resembles that of M. JSlengi is used medicinally on account 
of its astringent properties. In the Goncan the white' milky 
juice, which exudes when the tree is wounded, is made 
into a paste with the leaves of Cassia Wistula and seeds of 
Calo^hyllum ino^hgllumj and applied as a maturant to boils. 
The seeds yield an oil which, according to Dr. Mootooswamy, 
is used as a demulcent, emollient, tonic and alterative in 
Gouidi India. 

Chemical — ^Th© tannin, in this bai'k was iden- 

tical with that found in the bark of M. Mlengi. The bark 
examined was youuger and afford^ M"S per cent, of tannin. 
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giving a greenisli precipitate with ferric salts, and 30 per cent, 
of oxide on the ignition of its lead compound. It contained 
also a resin, wax, caoutchouc, colouring matter, starch, and 7*5 
per cent, of mineral residue. 

The*^ fixed oil from the seeds is of a light yellow colour, 
tasteless and odourless, and solidifies at a temperature a little 
above 15° 0. At 17° it has a specific gravity of *9186. The 
saponification equivalent is 266*3, as the oil requires 21*1 per 
cent, of caustic potash to form a complete combination with it. 
The oil yields 94*5 per cent, of insoluble fatty acids melting at 
37°, and containing some stearic acid. 

The fruit juice evaporated by heat leaves a blachish extract 
or paste having a pleasant flavour and sweetness. The extract 
contains 70 per cent, of sugar, which answers to levulose or 
fruit sugar. It also contains a yellow xesin soluble in ether, 
alcohol, and benzol, and some caoutchouc. Pectin, colouring 
matter and a small quantity of tannin occur in the soluble 
portion of the juice. 

ACHRAS SAPOTA, Linn, 

Mag.y tt. Sill — 3112; Oart. Pruct. 2, 104. 

Sapodilla plum. Bully tree (^np.),.Sapotillier {Fr.), 

Hab, — West ludics. Cultivated in India. The bark, fruit 
and seeds.. 

Veimacular , — Chiku {Mar,). 

History, Uses, &C. — This tree has become completely 
established as a fruit tree on the Western Coast, and in 
Bengal, and its fruit is regularly offered for sale in the markets. 
In other parts of India it appears to be less common. In the 
West Indies and South America the bark is used as a' tonic 
and febrifuge^ and the seeds are used as a diuretic in six grain 
doses ; larger doses are said to be dangerous, and a case of poi- 
soning by them has been recorded by Leprieur. In India the 
fruit is much esteemed by the natives, who consider that, if 
soaked in meltAd butter all night and eaten in the morning, it 
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prevents bilious and febrile attacks. We have not seen tbe 
bark or seeds usedj nor do tbe natives appear to have noticed 
tlieir medicinal properties. The tree yields a kind of gatta- 
peroha similar to that of other sapotaceous plants. 

Description. — The bark is red with a grey snberous 
outer coat ; it has a bitter and strongly astringent taste. The 
fruit is ovoid externally rusty brown and roughs internally 
yellowish white^ soft and pulpy ; when quite ripe it has a 
medlar-like flavour. The seeds are black, shining, ovoid and 
elongated. 

Chemical (Composition.— Bernou {U Union Pharmaceutique, 
1882,) separated from the bark two x’esins, one- of which is 
soluble in ether, 11*8 per cent, of tannin, and the alkaloid 
sapoiine, which is soluble in alcohol, ether, and chloroform, 
and is precipitated from its salts by ammonia. 


EBENACE^. 

DIOSPYROS EMBRYOPTERIS, Pers, 

Fig. — Boi* Bog.y t. 499; Bedd, FI, Sylv.j t, 69; Bdxh, Cor, 
PI, -i., t. 70 ; RJieede Sort, Mai. Hi,, t, 41. Xndian Persimmon 
{Eng.), Plaqueminier Glutinif^re (-FV.). 

Mab. — Throughout India. The fruit. 

Vernacular. — ^Taindu {Sind.), G^b {Beng.), Tumbilik-Jiay 
{Tam.)i Tufoiki^ Tinduki {Tel.), Panich-chi {Mai.), Timburni, 
Temar {Mar.), Temru {Quz.), 

History, (Jses^ &C. — D. Emhryopferis is the Tinduka' 
of Sanskrit writers ; its bark is described in the Nighantas as 
a good application to boils and tumours, and the Juice of the 
fresh bark as useful in bilious fever. The fruit when unripe 
is said to be csold, light, and astringent, ana when ripe bene- 
flcial in blood diseases, gonorrhcea and leprosy* ^ kind of 
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Tindaka called Viska-tinduka, “ poisonous tindaka/^ is said to 
have similar properties j as well as a plant called Kanki or 
Kinkini. Mir Muhammad Husain^ speaking of Ebony, men- 
tions Gah as a kind of Indian ebony, but is silent as to its 
medicinal uses. Rheede {Ilort* Mai m., p. 46), speaking of 
JD. Emhryopterisj says — Arboris cortex in pulverem redactus 
ac cum oryzae infuso, et expresso e matura nuce Indica lacteo 
sucoo mixtus, atque febricitantibus exhibitus eestunl potenter 
extinquit ; ex seminibus oleum exprimitur.” The circum- 
stance that the unripe fruit abounds in an astringent viscid 
juice, which is used by the natives of India for daubing the 
bottoms of boats, was communicated by Sir William Jones 
to Roxburgh in 1791, The introduction of the fruit into Euro- 
pean medical - practice in India is due to O^Shaughnessy, In 
1868 it was made official in the Pharmacoposia of Tndia^ The 
fruit is eaten by the poorer classes. The seeds are preserved 
by the country people and given as an astringent in diarrhoea. 
The testa is the astringent part, the albumen being almost 
tasteless. Although the rice fruit is very sweet, insects will 
not touch it. 

Description. — Fruit subglobose, 1 to 2 inches in dia- 
meter, sometimes larger ) glandular or rusty, yellow when ript, 
and covered with a rust-coloured farina consisting of clubbed 
hairs. Seeds 8 in the perfect fruit, often less by abortion, 
arranged vertically round the central core, renifOrm, immersed 
in glutinous pulp. Fruiting calyx much accrescent, lobes f 
inch, ovate, auriculate, base cordate, nearly glabrous. 

Diospyros fruit is- very astringent until quite ripe, when it 
becomes mawkish and sweet. This is noticed in the P/wirwia- 
coffraphia, but not in the Indian Fhoyrmacopoeia, where unripe 
fruit should have been ordered. 

Chemical compoeiUon, — The tannic acid of these fruits has 
the following reactions. A blue-black colour with ferric 
chloride ; violet-black colour and precipitate with ferrous sul- 
phate ; pinkish precipitate with gelatine ; curdy precipitate 
with iodine in potassium iodide ; orange sediment with bromine 
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water; brown precipitate with cupric acetate ; yellowish brown 
precipitate with potassium diohromate ; aqueous alkalies afforded 
precipitates which changed in colour and became soluble by 
oxidation; grey precipitate with limewater^ turning red by 
exposure to the air ; it reduced the copper when boiled with 
Eehling^s solution. The lead compound of the tannic acid 
contained 48-78 per cent, of oxide, whether prepared from the 
aqueous or alcoholic extract of the fruit. Boiled for two 
hours with dilute hydrochloric acid, the astringent principle 
was decomposed with the formation of two colouring matters 
and a body answering to glucose. The inspissated juice was 
not rodissolved entirely even in boiling water, about thirty per 
cent, of pure soluble tannin was obtained from it, the 
remainder was an insoluble gum swelling up like tragacanth. 
The amount of astringent acid obtainable from the fruits 
examined by us was 12*8 per cent., and we consider it to bo 
closely related 'to gallo tannic acid. 

Several species of Diospyros have fruit with the astringent 
properties of D- Emhryopteris when unripe. The root of 
Tupru is used by tho IMarathds to make the Akshata mark 
(tbe sectarial circlet on the forehead), under the name of 
Akshata ch^ khor, » aksnata wood.” The leaves are an article 
of commerce, being largely used for folding viri, “native 
cigarettes.” The fruits contain 6-7 per cent, of tannic acid. 

D. Ebenum affords fjbony, the ‘Abnus’ of the Maho- 
metan Materia Medioa. It is described as astrin gent, attenuant. 
and lithontriptio, and was used by the ancients. iOf. Dios . ’ 
114 j Pliny 12, 8.) ' ■’ 

The fruits of D. tnotitana contain a verj^ interesting 
colouring matter, which seems to be the chief ingredient bositfes 
sugar and malic acid bat no tannic wid, 
matter is soluble in spirit and partly so in water. It is 
znseinble in ether, and gives an intense purple with alkalies. 
Subj^ted to hydUtyds it breaks up into a body soluble in 
ether, also pigmental, and a sugar. The-iimitB are used by tha 
hill-men of Travwicore ibr poisoning fi.h , 
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13. lCa.ki^ a tree of China and Japan, cultivated in some 
parts of India, has an edible fruit w.hich is known as the 
Chinese Persimmon. The fruit is green, globular, from two 
to three inches in diameter, and when ripe has an agreeable 
sweetness and flavour. The dried and powdered fruit con- 
tained 54*2 per cent, of sugar reducing Fehling’s solution, an 
organic acid, no tannin, and a colouring matter soluble in 
ether similar to that of the fruits of X). montana. 


The following shows the proximate analyses of the dried 
and powdered fruits freed from the seeds of four species of 
Diospyros : — 



Embry op teris. 

Tupm. 

montaua. 

Kaki. 

Ether extract 

1*2 

21 

10*0 

1*5 

Spirit extract 

12-4 

6*3 

6*8 

66*1 

Water extract 

7*5 

4*4 

6*3 

11*5 

Albuminous matter, &c. 

12*1 

16*4 

12*5 

3*0 

Organic residue 

61*9 

65*1 

58*6 

14*1 

Ash 

4*9 

6-7 

6*8 

3*8 


1000 

100 0 

100*0 

100*0 


STYRAOE^. 

STYRAX BENZOIN, Dryander. 

Pig , — and Trim,^ t, 169. Gum Benjamin tree {Eng.), 
ALliboufier de Benjoin (Br.), 

Mab. — Sumatra, Java, Siam. Gum Benzoin. 

Yerng^cular. — ^Luban, XJd {Ind, Bazars). 

History, Uses, &C. — Benzoin or Gum Benjamin 
does not appear to have been known to the ancient Hindus, 
nor is there any evidence that the Greeks and Romans^ or even 
II.— 47 
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the earlier Arabian physicians, were acquainted with it There 
is however no doubt that in •the original and legitimate Storax 
they were acquainted with a fragrant resin in separate or more 
or less agglutinated tears, somewhat resembling Benzoin, and 
produced by the Btifroux offlcinalis of Linnaeus. Specimens of 
this amygdaloid storax are still to be found in old Materia Me- 
dina collections. {Hanhury's Science Papers, p. 129.) Benzoin 
is first mentioned by the Arabian, traveller Ibn Batnta, who 
visited Sumatra between A. D. 1325 and 1349. He calls it 
Lub4n Javi or Java Luban, Java being a general name among 
the* Arabs and Persians for tbe Eastern Archipelago. It is not 
mentioned by the Persian druggist Hdji Zein, A. D. 1368. In 
more recent Arabic and Persian works. Benzoin is called Hasi- 
lubau-el-Javi, which may be translated ‘pebbly or amygdaloid 
frankincense from Java,^ and seems to imply the existence of 
another kind of pebbly frankincense. The author of the 
Makhzan-eUAdiwya states that Hasi-lubdn-el-Javi is the same 
as Darv or Zarv ( 3 ^)* On turning to this article, we find 
the following synonyms given: Fdzdkas* (Greek), Zarwa 
(Syrian), Fashashish (Turkish), .Dur-i-haskhak Arisa, Kalan- 
gdra, and Kamkam (Persian), This tree is said to grow in 
the Hejaz, Yaman, India and other countries, and to resemble 
the oak, the leaves being soft and reddish at the edges, and 
the fruit a cone like the fir, but with larger seeds *, its bracts 
and spines turn red when ripe. The exudation is at first like 
a grain of wheat, but gradually increases until it reaches the 
size of a melon ; from it a dark pitob-like substance may be 
separated. A decoction of the leaves is mentioned, and an oil 
which is obtained from the seeds. This description might do 
for Liquidamhar orientale, bnt cannot apply to Siyrax Benzoin. 
As regards the drug benzoin, Mir Muhammad Husain must 
have been well acquainted .with it, as it was in common use in 
India before his time. He probably regarded it as a kind of 
amygdaloid storax. Ainslie mentions its use in Southern India 
by Tamool physicians as a remedy in phthisis and astlyna. 

* Probably a corruption of a name applied to the Stoi^ tr^ 

by the modern Greeks. 
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The Mahometans use ib for the same purpose, and direct the 
fumes to be inhaled. As an incense ib is much used by all 
classes, the' imports into Bombay alone arera^ing 6,000 cwfcs* 
per annum. For the early history of this drug in Europe, the 
Pharmacograj^hia -m&y be consulted. In that work will also 
be found a summary of what is known regarding the. method 
of collecting it in Sumatra and Siam. 

Description. — The following excellent description, to- 
gether with a summary of its chemical composition, is 
extracted from the Pharmaeographia : — 

'' Siam Benzoii< . — The most esteemed sort is l^at which 
consists entirely of flattened tears or drops, an inch or two 
long, of an opaque, milk-like white resin, loosely agglutinated 
into a mass. More frequently the mass is quite compact, con- 
sisting of a certain proportion of white tears of the size of an 
almond downwards, imbedded in a deep, rich amber-brown, 
translucent resin. Occasionally the translucent resin prepon- 
derates, and th,e white tears are almost wanting- In some 
packages the tears of white resin are very small, and the 
whole mass has the aspect of a reddish-brown granite. There 
is always a certain admixture of wood, bark and other acciden- 
tal impurities. 

'' The white tears, when broken, display a stratified structure 
with layers of greater or Jess translooency- By keeping, the 
white milky resin becomes brown and teansparent on the sur- 
face, but from some experiments mad© by one pf us (P.) it 
does not appear that opacity is due to water, but rather to a 
peculiar molecular (semi-crysfcallin.e ?) state of the resin. Siam 
benzoin is very brittle, the opaque teitrs showing a slightly 
waxy, the tran^aront a gkkssy, fracture. It easily softens in the 
and may be kneaded with the teeth like mastich. It 
has a delicate balsamic, vimilla-like firsgrance, but very little 
jtaste* Whmi heated it evolves a more powerful fin^raupe 
together wi^ the irritatmg fumes of bensoic acid ; its fusing 
point is 76® C. The presence ci benzoic acid may be shown by 
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the 'mieroscoplcal ejcammation of splinters of the resin under 
oil of turpentine. 

Siam benzoin is imported in cnbio blocks^ which take their 
form from the wooden oases in which they are packed while 
the resin is still soft.’* 

“ Sumatra Benzoin. — Prior to the renewal of direct com- 
mercial intercourse with Siam in 1853, this was the sort of 
benzoin most commonly found in commerce. 

“ It is imported in cubic blocks exactly like the preceding*, 
from which it differs in its general greyer tint . The mass, 
however, when the drag is of good quality, contains numerous 
opaque tears, set in a translncenb, greyish-brown resin, mixed 
with bits of wood and bark. When less good, the white tears 
are wanting, and the proportion of impurities is greater. We 
have even seen samples consisting almost wholly of bark. In 
odour, Sumatra benzoin is both weaker and less agreeable than 
th© Siam drug, and generally falls short of it in purity and hand- 
some appearance, and hence commands a much lower price. 
The greyish brown portion melts at 95®, the tears at 85® C.” 

Chemical compositioa . — ^Benzoin consists mainly of amorphous 
resins perfectly soluble in alcohol and in potash, having slightly 
acid properties, and differing in their behaviour to solvents. 
If two parts of the drug are boiled with one part of canstic lime 
and twenty parts of water, benzoic acid is removed. From the 
residue the excess of lime is dissolved by hydrochloric acid, 
and the remaining resins washed and dried. About one -third 
of them will be found readily soluble in ether, febe prevailing 
portion dissolves in alcohol, and a small amount remaitis 
undissolved. Subjected to dry distillation, benzoin affords as 
chief piroduct Benzoic acid, together with empy- 

reumatic products. Benzoic acid exists ready formed in the 
drug to the extent of from 14 to 18 per cent., its extinction is 
easily accomplished by the aid of an alkali, most advantage- 
ously by milk of lime, which does not combine with the 
amorphous resins. Most pharmacopoeias require not the in- 
odorous acid obtained by a wet prqcees, hut thckt aflforded by 
sublimation, which contains a umall amount of hragrant empy- 
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renmatic prod acts- The re^ik whea repeatedly sabjeeted to 
sablimation affords as mach as 14 per cent, of benxodc acid. 

K^olbe aad Lanteiaann in 1860 discovered m Siam aad Peii^ 
Bang benzoin together with benzoic acid, an acid of different 
constitution, which in 1861 they recognised as Cinnamic Acid, 
Aschoff (1861) found in a sample of Sumatnra ben- 
zoin, cinnamic acid only, of which he got 1 1 per cent. ; and in 
amygdaloid Siam and Penang benzoin only benzoic acid. In 
some samples of the latter, one of us (P.) has likewise met with 
cinnamic acid. {Op ciL, 2nd Ed., p, 407.) 

Cotnm&t'ce, — The imports of Benzoin into Bombay in the year 
1871-72 were 5,975 cwts., and the exports 1,043 cwts. ; no 
later statistics are available, but there is probably little differ- 
ence in the quantity imported. Average value in Bombay, 
first quality, Rs. 30 to'Rs, 85 per maund of S7i lbs. An arti- 
ficial benzoin is manufactured in the bazar, in which pieces of 
silicate of magnesia are embedded m common American resin. 
It is largely retailed to the poor, who purchase small quantities 
for religious uses. 

SYMPLOCOS RACEMOSA, Soxb. 

Hab , — North-Elast India, Burma. The bark. 

Vernacular — Lodh, Tilak (Hind.), Lodh (Beng.), Lodhi’a 
(Mar.), Lodhar (Quz.), J^l^riyam^d (Can.)* 

History, Uses, &C. — This tree, in Sanskrit Lodhra or 
Rodhra, Srimata, “propitious,^' andTilaka, because it is used 
in making the Tilaka mark on the forehead/' is described in 
the JTighaqtas as hot, alterative, and useful in phlegmatic 
diseases and leprosy. In the Bhavaprakasa it is said to be 
absorbent, stomachic, refrigerant, astringent, expectorant and 
hsemostatic, and to be useful in eye diseases, liver, fevers, dy- 
sentery and dropsy. A decoction of the bark is used as a 
gargl© when the gums are spongy and bleeding. (Sus^ruta.) It 
enters into the composition of various pastes which are applied 
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to inflamed pai'ts ; it is supposed to promote tlie matu'ratiou 
and resolution of stagnant £umours. In fevers, dysentery atid 
liver complain tS;, compound decoctions and infusions are used 
and in dysentery a compound powder containing liquorice 
r oot, Myrica sapida bark, and pomegranate rind in equal pro- 
portions to the Lodhra bark.- (8arangadharaj CJiakradatta.) 

Eoxburgb remarks that the bark is in request among tbe 
dyers of red in Calcutta, and seems to be used as a mordant 
only. He gives tbe following receipt : — Por three y-ards of 
cloth take Lodh bark, Chebulic myrobalans of each 2 ozs., rub 
them down with water, then add more water, steep-the cloth 
and dry it. Next take 2 ozs. of alum, dissolve it in water and 
boil the cloth in the solution for an hour, then wash and dry 
it. Lastly, take the hark of Morinda tinctoria and flowers of 
WoodfordiaJloHhunda of each 2 ozs.. Madder root 1 lb., mix 
them with lukewarm water and let it boil, then ppt in the cloth 
and keep it in the boiling liquid for forty minutes/’ In this 
receipt the Lodh appears to be used as a dye to modify 
the colour afterwards produced by the Mojinda and Madder. 
The middle layers of Lodh bark contain much red colouring 
matter. 

In Europe it was formerly looked upon as a cinchona bark, 
and has been known at various times as Bc<yrce de lautour 

China China Calafornica, ” China Brasilenais/^ 

and China faraquatan,** It is now knowm as Lotur bark!'* 
Drs. Ghaarles and Kanny Loll Dey recommend the bark in 20 
gr. doses mixed with sugar as a remedial agent in menorrhagia 
due to relaxation of the uterine' tissue ; it "should be given two 
to three limes a day for three or four days. Dr. K. L. Dey 
considers that the drug has a specific action upon relaxed 
mucous membranes. {Phar. Joxirrt,, 24, 1881.) 

Description. — The bark is very soft and friable, of a 
light fawn colour ; the external surface corky and much fissured 
transversely; the internal of a lighter colour and fibrous 
texture. On making a transverse section a middle layer of a 
red colour is seen between the corky and fibrous portions. 
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Microscopic exanaination shows that the coloured layer is 
chiefly composed of oblong cells containing red colonring 
matter ; the inner layer of the bark consists almost entirely of 
woody fibre. The taste is faintly balsamic and astringent. 

Chemical comjposition* — Dr. Hesse reports {Ber. d. deutsch 
eh, Qeselschi X., 1^) that he has obtained from this bark three 
alkaloidsj which he has named “ Loturine-/^ Oolloturine/* and 
“ Loturidine/^ and between which he thinks probably there is 
the same relation as exists between cusconine, aricine, and ous- 
conidine. Loturine is present in largest quantity (0*24 per" 
cent.) ; it is crystalline^ and forms crystalline salts. CoUoturine 
is also crystalline but loturidine is* amorphous. All three alka- 
loids in dilute acid solutions show an intense blue- violet fluores- 
cence. Winckler obtained from this hark an alkaloidal substance 
which he named Calif amines ^ hut Hesse believes this to have 
been a mixture of the acetates of the three alkaloids. Pelletier, 
Caventouvand Winckler have separated Kinovin (Quinovin) from 
the bark of China nova, Kinovin forms an amorphous, nearly 
transparent resin, triturable to a light, white powder, inodorous, 
or faintly balsamic when warmed. Tasteless at first* but after- 
wards very persistently and disagreeably bitter and acrid ; 
neutral; electric when rubbed. {Winckler, Slasiwetz.) In 
alcoholic solution it exerts a dextro-rotatory action on polarised 
light ; {a) j = 52*4 (De Yrij). Hinovin may be obtained in 
the anhydrous state by keeping it in a vacuum for a month, 
but cannot be dehydrated at once, even at a temperature of 
190°: kinovin dried at 100° to 140° contains from 1 to 2 
atoms of water, which is given off at 160° to 1 80°. {Hlasiwetz.) 
According to Hlasiwetz, kinovin corresponds with the formula 
06 02;48 o> 6 . According to Petersen "the formula is* ; 

according to Schnederman {Gmelin, Handbook 

xviii., p. 26.) The bark contains no tannin according to 
Hummel. The ash amounts to 7^4 per cent, containing 18 per 
oent^ of carbonate of soda. 

Commerce. — The bark is obtainable in all the Indian markets. 
Value, Rs. 3 to SJ per Surat maund of 37^ lbs. 
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NYCTANTHES ARBOR-TRISTIS, 

Fig. — Sni. Beg., t. 399; Bedd. FI. Syl., t. 240; Oartn. 
Fruci. ii.j, L 138. Weeping Nyctanthes, Night Jasmine (Eng.), 
Nictanthe Arbre-triste (Fr.), Arvor© da notte (Port.), 

Hab. — Central India. Cultivated throngliout India. The 
leave'Sj fruit and bark. 

Vernacular . — Harsingh^r, Har^ Sih4ru (Hind.), Sephalika 
(Beng.)^ Partaka^ Khurasli (Mar.), Manja-pu (Tam.), Harsing 
(Gan.), Poghada (Tel.), Pakdra (Punj.). 

History, Uses, &C.— Eoyl© in his Himalayan Botany 
states that this tree is extremely common along the foot of 
the modntains which skirt the Dehra Bhoon, -and may be seen 
for several hundred' feet above Rajpor© in the ascent to 
Mussoorie. Br. Walliqb found it in a wild state near the 
banks of the Irrawaddy, on the hills near Prom©. In all parts 
of India it is one of the commonest cultivated shrubs, its 
flowers open at sunset, and fall before morning ; they have a 
very strong perfume. The Sanskrit names for the tree are 
Sepbdlika ; Pdrii^taka; Rajanihdsa, '^night-smiling • and 
Atydhd, very pensive/' According to the Indian legend, a 
certain Ndga (prince) called Pdrijata had a daughter of whom 
the Snn became ■ enamoured, but he soon deserted her for 
another sweetheart; whereupon the damsel pined away and 
died of grief. Upon the spot where she died sprang up the 
tree P^rijataka, whose flowers have such a dread of the Sun 
that they fall from the tree in the early morning before ha 
rises. 

Ohakradatta mentions the use of the leaves in fever and 
rheumatism ; a decoction of the leaves prepared over a gentle 
fire is recommended by several writers as a specific for obstinate 
smatica. In the Concan about 6 grains of the bark are eaten 
with Betel-nut and leaf to promote the expectoration of thick 
phlegm. 
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The author of the Makhzan gives a minute description of 
aU parts of the tree, and states that the Indiana use the white 
portion of the flowers as a purple dye, which they call Gnl- 
kimah, and the orange part as a yellow dye. The seeds and 
Wes are considered hy them to have medicinal properties. 
Six or seven of the young leaves ai-e rubbed np with water 
and a little fresh ginger, and administered in obstinate fevers 
of the intermittent -type, at the same time a purely vegetable 
diet IS. enforced. The powdered seeds are used to cure scurfy 
affections of the scalp. Directions for the preparations of 
CjulkaiQah will bo found in the BlaTahddin-'i-^hdbi^^^ 


Description — -Tree, 15 to 20 feet, yonng shoots 4-sided 
leaves opposite, ahort-petioled, cordate or oblong, pointed, en- 
tire, OT coarsely serrate, scabrous j panicles terminal, composed 
of smaU six-flowered terminal umbeUets, calyx oampanulate 
slightly 5-notohed, downy 3 corolla tube oylindrio, as long as' 
the calyx, segments 5 to 7, involucel of four inverse-cordate, 
opposite, sessile leaflets 3 flowers numerous, tube orange-colour- 
ed, border white, fragrant. The fruit is a dfty, flat, oblong, 
mucronate capsule, prominently veined, f inch long by i inch 
broad 3 it is of a brown colour when ripe, and is divided into 
two cells, each of which contains a flat foliaooons seed of a flght 
brown colour ; the testa of the seed is thin, the kernel white, 
bitter and very astringent. The leaves have similar properties* 
and stain the saliva when chewed. ^ 


Chemical composition , — The fresh leaves were digested 
with 80 per cent* alcohol^ and most of the alcohol recovered 
by distillations The concentrated tincture deposited a large 
amount of resin and colouring matter on spontaneous evapora- 
tion* When the liquid had ceased to smell of alcohol, it was 
^idulated with dilute sulphuric acid, which caused the preci- 
pitation of a dark resin. After filtration the clear filtrate was 
neutralized with ammonia and agitated with ether. The ethereal 
solution was evaiporated to dryness, mixed with dilute sulphu- 
ric amdandagafnagitatedv^^ aqueous acid 

* A. well-known Persian Pharmacopttia, 

II.— 48 
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solution was again neutralized and agitated witli etlier. Oper- 
ating in this manner, an alkaloidal principle was isolated, which, 
we provisionally call Wyctanthine^ Nyctanthine gives a marked 
precipitate with alkaloidal reagents, but no special -colour 
reactions. In addition to an alkaloid, the presence of a t4.ace 
of an oily principle was detected, .which had a taste somewhat 
similar to that of oil of peppermint. An astringent principle, 
giving d, greenish coloration with ferric chloride, with resins, 
and a sugar readily reducing an alkaline copper solution on 
boiling, were also present. 

Jasminum grandiflomm, Linn., Spanish Jasmine or 

Chamlelij is cultivated almost everywhere in India. The Sans- 
krit name is J ati ; from the dowers a perfumed oil is prepared 
which is a favourite perfume amongst the Hindusv Their phy- 
sicians prescribe the leaves as a remedy in skin diseases, ulcers 
of the month, otorrhcea, &o. Chakradatta mentions the use of 
the fresh juice of the leaves as an application to soft corns, and 
of an oil prepared with it in otoi’rhoea. In the Bhavaprakdsa 
the leaves are recommended to be chewed by those who' suffer 
from ulceration of the mucous membrane of the month, 

Mahometan writers consider the plant to have deobstruent, 
anthelmintic, diuretic and emmenagogne properties. Mir Mu- 
hammad Husain mentions the use of the flowers applied in the 
form of plaster to the loins and pubes as an aphrodisiac* He 
classes J. grandijlorum along with several other kinds of Jas- 
mine under the name of Yasmin. 

Oheinical composition . — The air-dried leaves werp exhausted 
wHh‘80 per cent, alcohol, and the alcoholic extract mixed with 
water and agitated with benzole. The benzole extract con- 
tained much colouring matter and s(?me resin. During agita- 
tion with benzole, a soft black resin separated. This resin was 
easily soluble in alkalies and reprecipitated by acids. The 
clear aqueous fluid after agitation with benzole was acidulated 
with dilute sulphuric acid, which caused a turbidity. After 
filtration, the liquid was agitated with ether, the extract con- 
tamed astringent matter, and salicylic acid. The aqueous 
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solution was then rendered alkaline and reagitaied with, ether, 
the ethereal extract contained an alkaloid, for which we 
propose the name Jasmvidne^ and which afforded no special 
colour reactions. 

The Mogra, J. Sanibac, is considered to have the the same 
properties as J. grandijiorum. In the Pharmaco^pceia of India 
the flowers, upon the authority of Mr. J. Wood, are said to ha^e 
considerable power as a laotifuge ; he speaks of them as effec- 
tual in arresting the secretion of milk in the puerperal state, 
in cases of threatened abscess, For this purpose about two or 
three handfuls of the flowers are bruised and applied to the 
breasts and renewed once or twice a day. The secretion is 
sometimes arrested in twenty-four hours, though generally a 
longer time is required. Mr. Wood speaks of this practice as 
being well known in Madras. 

The wild single variety, called Vikhmogra or Vishmogra, 
( Rheede vi:, 56,) is used as an emmenagogne. 

The juioe of the leaves of J. arborescens, Rosch., is used 
with pepper, garlic, and other stimulants as an emetic in ob- 
struction of the bronchial tubes by viscid phlegm. Seven 
leaves will furnish sufficient juice for a dose. For young 
children the juice of half a leaf and of four leaves of Agdsta 
{Seshania grandifiora) may be mixed with two grains of black 
pepper and two grains of dried borax and given in honey. 

The bark and leaves of the following plants, belonging to thia 
Order, are used by the hill villagers in the Madura District, in 
the preparation of Sago-toddy. 

They are believed ta assist and regulate the process ot 
fermentation, but do not directly impart any intoxicating 
properties to the liquor. 

Olea glandulifera, TFaZJ. Wighe. tc,, i. 1238; JBedd. 
FL Bylv. t. 238. Kadaly (Tart.). 

The bark, which is externally greyish with whitish specsks- 
internally brown and about J- of an inch in thickness, breaking 
Vfit|i ^ close granula®* facture, contains a bitter glucoside and 
The extract amounts to 14- 5, spirit extract 

#hd ash 8‘S pef cent. 
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Jasmihum flexile, Vahl,, Wight u 1253 ; Bunn. 
ZagL i. 53,/. 1. Mnllu-gnudu (Tam,)* 

A woody climber, stems about one incb, ia diameter, very 
woody and knotted, covered with a light yellowish brown, 
papery bark, exfoliating on the surface, contains a bitter glu- 
coside and colouring matter. The water extract amounts to 
9*6, spirit extract 6*6, and ash 7*9 per cent. 

I^igustrum Roxburghii, Clarhe, Wight^Ic* 1242. 
Pangala (Tam.)* 

The bark is of a russet brown colour, and ^ of an inch thick ; 
fracture close, showing thick white fibres running through the 
brown inner and middle layers. The leaves are ovate or ovate 
lanceolate ; dark green, smooth, entire, lighter on the under 
surface. Its chemical composition is similar to that of J, 
fleodle. 


SALVADOBACEiE. 

% 

SALVADORA PERSICA, Octrcin. 

Fig. — Boxh. Cor. PI. i., t. 26; Bedi.Fl. Sylv., t. 247; 
Wight III. ii., f. 181. 

SALVADORA OEEOIDES, Dene. 

Hig. — ^aoq, Vog, Bot., t, 144 ; Brand. For. Fl., t, 39 ; 
Wight' Ic., t: 1621. 

Hab. — The drier parts of India^ The leaves, fruit, bark 
and oil. 

Vernacular. — Pilu, Jhdl (Mind.), Pila (Beng., 0-uz.), K^akhan 
(Mar.), Kalarva, K^rkol, Ughai-puttai (Tam.), Varagogu 
(Tel.). 

History, Uses, &C.— The two species of Salvadora 
grow upon the sea coast of Arahiaj Persia and Western India, 
as well as in the arid districts of the interior. They are the 
Pilu of Sanskrit writers, and in the Nighantas bear the 
synonyms of Sahaax*4, Karainbha- priya, Tatphala, etc. The 
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Hindus consider the fruit to be hot, digestive, Kthontriptic^ 
fatteniug and light; and to be beneficial in enlarged spleen, 
rheumsd/ism, tumours and lithiasis ; it is also thought to have 
alchemic or alterative properties. In Marvrar and other* parts 
of N*orthern India the berries of S, oleoides and S- persiea are 
largely collected and dried in the sun as an, article of diet. 
When dry they resemble grape currants both in appearance 
and taste. From the seeds an oil is expressed, which is used 
as a stimulating application in painful rheumatic affections 
and after childbirth. The leaves of these trees heated and 
tied up in a cloth with those of Viteas trifolia are a favorite 
domestic remedy for rheumatic pains. 

The Arabs call the Salvadoras Ar^k and the Persians 
Darakht-i-miswak, tooth-^brnsh tree,’* short pieces of the root, 
about the size of goosequill, being used to clean the teeth. 
On the coast of Persia bordering the Persian Grulf these shrubs 
are called Chuch, and are depastured by camels and buffaloes. 
They are said to render the milk very rich and thick. This 
property of the plant as a fodder is also known in India. The 
author of the MaWtzan-eh'Adwiya describes the fruit as de- 
obstruent, carminative and diuretic, and remarks that a poultice 
of the leaves, which have similar properties, is used to 
relieve the pain caused by tumours, piles, etc. 

Forskahl (AEIgypt^Arab,, p. 32) has the following notice of 
Salvadora: — ^^In maguo est pretio ; fructus (KabatlC) matunis 
edulis; folia oontusa imponuntur tumoribus warami dictis 

et bubonibus; sed vis autitoxioa adeo famosa, ut carmine 
quoque celebretur.*'* Kabath is the Arabic name for the ripe 
fruit, when unripe it is called (barir). 

Ainslie gives OogJiai-puftai as the Tamil nanae of S. peTsica^ 
and says, the bark, which is a little warm and somewhat 
acrid, is recommended by the Hindu doctors, in decoction, in 
cases of low fever, and as a tonic and stimulant in amenorrhcea. 
The bark of the root when fresh, acts as a vesicatory {Mat. 
Ind. ii,, p. 266). In the Pharmacopoeia of India, we are told 
that Dr. Irviue employed the root-bark successfully as a vesi- 
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qattt. In Dr. Imlach^s Eeporb on Snake-bites in Sind (Bomb, 
Med. and. Vh^s, Trans. New Ser,, iiu, p. 80.0 several cases are 
mentioned in tbe tabular record, in which Pilu seeds were 
administered internally, with good effect. They are also said 
to be a favorite purgative* 

Eoyle considers S, persiea to be the mustard tree of the 
New Testament^ and says that the Syrian Arabs call it Khar- 
dal, i. e. "mustard.^' 

Description. — S, persica and S, oleoidea are small trees 
or shrubs with a crooked trunk, seldom more than one foot in 
diameter ^ bark scabrous and cracked, whitish ; branches numer- 
ous, spreading; their e^^tremities pendulous, like those of the 
weeping willow ; leaves opposite, netioled, oval or oblong, vein- 
less, shining on both sides, fleshy, from 1 to 2 inches long, and 
one' inch broad ; flowers minute, greenish yellow, in terminal 
panicles from the exterior axils; berry in 8 , persica small, 
smooth, red, juicy ; iu 8. oleoides it is larger and yellow. The 
solitary seeds have a strong aromatic smell, and taste like garden 
cress. The oil of 8. oleoides is of the consistence of butter, of a 
bright green colour, and pungent odour. That sold iu the 
shops is usually adulterated, and is of a greenish yellow colour, 
and of greater consistency than the genuine article. 

The root-bairk when fresh is of a light brown colour and 
nearly smooth, studded pretty thickly with scabrous corky 
warts, either single or arranged in transversely extended 
patches. The substance and inner surface of the bark is 
white and soft; fracture short ; odour like- cress ; taste warm 
and pungent. 

Microscopic struciure.^Th^ epidermis is formed of several rows 
'of brick-shaped cells containing brown and green colouring 
matter; within this the cells of the parenchyma are brick-shaped 
and arranged in rows for' some distance inward, afterwards 
iSie arrangement becomes more irregular, and the cells are 
loaded with starch, a few oil globules, and raphides; towards 
the inner pm of the bark are a few large yellow stone qfelis. 
The wood is porous ; the vaacular system composed of large, very 
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fine dotted vessels. Tlie mednllary rays are remarkably for 
tlxe number of large rapbides contained in tbeir cells. 

Chemical composition , — Tbe air-dried root bark of S, Persica 
was reduced to powder and extracted witb 80 per cent, alcohol, 
the greater part of the alcohol recovered by distillation, and 
the last traces removed by spontaneous evaporation. The 
resulting extract was mixed with water, acidulated with sulphu- 
ric acid and agitated with ether. The ether extract contained 
some resin and colouring matter. During agitation with 
ether, brown flocks separated, which were subsequently 
collected by filtration. These flocks were partly soluble in 
alkalies, the alkaline solution giving a precipitate nn the 
addition of acids : the alcoholic solution was neutral, and gave 
no reaction with ferric* salts, 

The original acid aqueous solution was rendered alkaline 
and reagitated with ether, and the ether driven off by a cur- 
rent of cold air. During evaporation there was a marked 
odour of trimethylamine. The ethereal extract consisted of a 
soft yellow resin-like substance, and a small amount of clear 
watery fluid. The reaction was strongly alkaline ; a few drops 
applied to the skin caused a painless redness in about 10 
minutes ; no vesication ensued. A glass plate was moistened 
with dilute sulphuric acid and placed over the capsule con- 
taining the extract- After some time an odourless, crystalline 
deposit was observed, which, on the addition of an alkali, 
aflPorded the odour of trimethylamine. The remainder of the 
ethereal extract was heated for some hours in the water bath 
to 100® 0. The residue was partly soluble in acids, and afford- 
ed all the reactions of an alkaloid. This residue was without 
any action when applied locally to the skin. After agitation 
with ether, the still alkaline original liquid was agitated with 
^orof orm, which separated a further quantity of trimethyl- 
Mnne, and traces of -an alkaloid* 'We propose calling the 
alkaloid Salvadorine. 

The air.*'dried- root-bark lost 13 *'76. per cent, when heated 
to lOO® 0.« the ash amounted jbo 27^ per cent., and was 
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remarkable for the large amount of cblorine present, No 
manganese was detected. The juice of the fresh bark and 
leaves had an acid reacbioru 

It appears to us highly probable that the stimulating efects 
of the fresh bark, when applied locally, are due to the presence 
of trimethylamine, a part of which no doubt exists in it in a 
free state, and the remainder as a salt, most likely as the 
chloride. The rapid and painless manner in which the dilute 
aqueous solution of trimethylamine produces redness of the 
skin, might perhaps be utilized, if the extremely offensive 
odour of the drug were not a bar. Trimethylamine is stated 
to act in a similar manner to aqueous ammonia locally, but it 
appears to us that trimethylamine is more active. 

The fleshy portion of the dried fruit of 8. oleoides has a taste 
similar to that of grape currants, and contains a large amount 
of sugar, which reduces an alkaline copper solution on boiling. 
The seeds contain a white fab with a melting point of 39 to 
40® 0 (uncorr.). The alcoholic solution was neutral to litmus 
paper. We also isolated an alkaloid, soluble in ether and 
amylio alcohol, and giving very marked precipitates with 
alkaloidal reagents, but no special colour reactions. It also 
afforded marked precipitates with chromate and bichromate of 
potassium from its solution in H^So^. The taste was some- 
what bitter and harsh. We are not in a position to state 
whether this principle differs or nob from the one we detected 
in the root bark. A yellow colouring principle is also present 
in the seeds, which giv’es a deep bright yellow coloration with 
alkalies. 


AZIMA TETRACANTHA, Lam. 

Fig. — Wight III. a., t. 152; GaHn. Fruat. t. 225. 

Hab — ^Deccan Peninsula and Ceylon. The leaves, root, 
and juice. 

Vermicti.lar, — Kanta-gdrkamai (Mind,), Trikant a-jati (Beng , ), 
Sukkapat {Mar.), Sungam-cheddi {Tam.), Tella-upi {Tel.)^ 
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History, Uses, &C. — The leaves, root, and milky Jnice 
are bitter, and are used medicinally by the Hindns, Dr. P. S, 
Mootooswamy {Ind. Med. Gazette, October, 1889,) states that 
the leaves are considered stimulant, and are given to puerperal 
women imrnediately after confinement. They are administered 
in the following manner by the villagers : — The leaves with an 
equal quantity of Neemleaves,jand a little powdered brick, are 
finely ground and given twice a day for the first two days, no 
food being -allowed. Por the next six days the woman gets a 
little boiled rice and pepper water once a day, and is allowed to 
drink a little warm water after the meal ; she is not allowed to 
sleep after her food during the. day, and if thirsty must quench 
her thirst by eating betel leaves and areca nut. From the 
seventh day she gets her ordinary food. Itds also the practise 
among the rural classes to give 2 to 4 ounces of Neem oil soon 
after delivery, with a little roasted asafoetida, and the woman is 
made to take daily for a month from the morning of the third 
or fourth day a bolus of a stimulating confection, called 
cay am in Tamil, which is supposed to keep off cold from the 
system. (This practice is general amongst the country people 
in most parts of India.) 

The leaves are also administered with food as a remedy for 
rheumatism, and their juice to relieve cough. 

The root is considered to have the same properties as the 
leaves, and to be also diuretic ; it is given in dropsy along with 
other drugs. Dr. Mootooswamy gives the following formula as 
much used by native doctors : — Take of the root bark 
Trihuulucs terrestris fruit, root of Trianthema monogyna and 
Cejphalandra indica d Sh Bele.rio and chebulic myrobaiaus 
aSss, Iron dross Jx, GoaVs urine ^viii. Water four sers. Make 
a decoction and keep it for several days in, the oven. Dose 2 to 
3 ounces t’vyicC a day in as much water. 

A decoction of the root, Jeaves and bark* with an equal 
quantity of. Acorus Qalamus^ ginger, ajowan seeds and salt 
is recommended as a remedy for chronic -diarrhoea, and 1 
to 14 ounces of ^ the juice obtained from the root bark* with 
11.-49 
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three ounces of goat's milk, twice a day as a diuretic in 
dropsy. 

Description. — Stem scarcely any, but brancnes in- 
numerable, opposite, spreading in all directions, forming a 
close impenetrable busb, something like the Furze ; young 
branches four-sided. Thorns axillary, four-fold, spreading, 
very sharp, from 1 to 2 inches long. Leaves opposite, short- 
petioled, reflexed, oval, acute. Male flowers axillary, numerous, 
female axillary, solitary, sessile, between the two thorns. Berry 
globular, of the size of a pea, when ripe white, succulent, 
edible. Seeds two. The plant is in flower and fruit the 
greater part of the year. 


APOOYNACEiE. 

ALSTONIA SCHOLAR IS, Br. 

Tig.— Wight Jc., t. 422; Bedd. For., FL, t. 242 ; Bheeie 
HorL Mai, i., t, 45 ; Bentl. and Trim, t, 173. 

Mab« — Drier forests of India. The bark and leaves. 

Vernacidar. — Chhatian, Datyuni {Kind.), Ohhatin {Beng.)^ 
Sdtvin (Mar,), Ezhilaip-pdlai (Tam.), Edakula-pala,- Pala- 
ga.h^da {Tel,), Janthalla (Can,), 

History, Uses, &C- — The tree is called in Sanskrit 
Saptaparna, Sapta-chbada, Guchha-pushpa, Yribat-tvak and 
Vishala-tyak, having large or thick bark.^^ Hindu physicians 
describe it as tonic, alterative, and Hsefulin fever, skin diseases, 
and dyspepsia. Susruta gives the following formula for 
use in catarrhal dyspepsia Take of the hark of Ahtimia, 
stems of Tinospora cordifolm, bark of Azadirachia indica, and 
the bark of Betula Bhojpatra, equal parts, in all two' tolas (320 
grains), and prepare a decoction in the usual way.^^ It also 
enters into the composition of several prescriptions for boils 
and other diseases of the skin. The specific naIae^ scholaris 
has been given to this tree from the fact of its planks> coyOr^ 
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wibh a lay&r of sandj being used as school-boards on which 
children ’trace their letters as in the Lancastrian system. The 
natives of Western India hare a superstitious fear of it, and 
say that it assembles all the trees of the forest once a year to 
pay homage. {QrahamJ) 

Bheede in 1678 and Bnmphius in 174b described and figur- 
ed the tree and noticed the medicinal use of the bark by the 
natives along with salt and pepper in febrile dyspepsia) and as 
a local application to ulcers and rheumatic joints; Bumphius^s 
experience is, that the bark is useful in catarrhal dyspepsia and 
in the febrile state consequent upon that afEection, and also for 
enlarged spleen. He says: ''Of its value in catarrhal dyspepsia 
I can speak from experience; the dose should be 16 grains 
taken » at bedtime in powder or decoction/^ Nimmo in 1839 
called attention to the bark as a powerful tonic, and suggested 
its use as an antiperiodio. Dr. Gibson in 1853 contributed a 
short, but interesting, account of the’ drug to the Pharmaeeu* 
tical Journal (xii., p. 422). Alstonia bark is official in the Phar* 
macopceia of India ^ and is described as an astringent tonic, 
anthelmintio> and antiperiodic. Inihe Ooncan tljie juice of the 
firesh bark with milk is, administered in leprosy,, and is also 
prescribed for dyspepsia and as 4n .anthelmintic ; and the juice 
of the leaves with that of fresh ginger root 6r zedoary is 
administered to women after confinement. One of ns has 
found the tincture ol the bark to act in certain cases as a ver^ 
powerful galactagogue : in one case the use of the drug was 
purposely discontinue^ at intervals, and on each occasion the 
fiow of milk was found to fail. 

In 1874 Grnppe, an apothecary of Manilla, obtained from 
the bark a substance which he named ditain. In the report on 
the Centennial Exhibition, presented to the Americsan Pharma- 
centical Association (Transactions 1877), the follpwing account 
bf^/yius snbstance and 6f the use of the drug in Manilla is 
given JEkJiitea gcl^Staris {Ahtonia scholaris. Brown,) grows 
wild abundantly in the central provinces of the island of Luzon, 
'wh&m it has long been known and esteenred by the natives 
under the mune of ' Dita,^ as a most efficient tonic and febri- 



388 


APOOYNACE^. 


f age. The people lianag l>een in the liabit of using it from 
time immemorial in deisoction against jnalignantj intermittent, 
and remittent fevers 'with the happiest result, the attention of 
our le^iug physicians was excited, and the active principle 
ditain hs^ now become a staple article, and ranks equal in 
therapeutical efficiency with the best imported sulphate of 
quinine. Numberless iinstances of private and hospital practice, 
carried out by our best physiciams, have demonstrated this 
fact. Equal doses of ditain and of standard quinine sulphate 
have had the same medicinal effects; besides leaving none of 
the. disagreeable secondary symptoms, §uch as deafness, sleep- 
lessness, and. feverish, excitement, which are the usual con- 
comitants .of large .quinine doses, ditain attains its effects 
swiftly, surely, and infallibly. 

We use ditain generally internally ip quantities of half a 
drachm daily for children, -and double the dose for adults, due 
allowance bemg made, of course, -for age, sex, te^mperament, &c. 
We derive very beneficial effects from its use, too, under the 
form of poultices. Powdered dita bark, cornflour, each half a 
pound ; hot water sufficient to make a paste. Spread on linen 
and apply under the armpits, and on, the wrists and ankles, 
taking care to renew when nearly dry, aiid provided tho 
desired effects should not ha^e been obtainotl. The results 
arrived, at by ditain iu our Manilla hospitals and .private 
practice are simply marvellous* In our military hospital and 
penitentiary practice, ditain has perfectly Superseded quinine, 
and it is now being employed with most satisfactory results in 
the Island of Mindanao, where malignant fevers are prevalent*^^ 

Description. — The drug consists of irregular fragments 
of bark, J to J an inch thick, easily breaking with a short 
coarse fracture. The external laysi is very uneven and much 
fissured, dark grey or brownish, sometimes with black spots, 
it readily separates when handled. The interior substance and 
inner surface (liber) is of a bright buff. A transverse section 
shows the liber to be finely marked by numerous small medul- 
lary rays. The bark has no particular^ odour ; when chewed it 
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communicates gradually to tke palate a siiglitly bitter but nofe 
disagreeable taste'. 

Mi(yposcopic structure* — Tbe cortical tissue is covered with, a 
tbiu suberous coat^ tbe middle layer of 'tbe bark is built up of a 
thin-walled parenohyme, through which enormous 5 hard, thick- 
walled cells are scattered in great numbers, and are visible to 
the naked eye> as they form large irregular groups of a bright 
yellow colour. Towards the inner these stone-cells dis- 
appear, the tissue being traversed by tmdula ted medullary rays, 
loaded with veiy small starch grains j many of the other 
parenchymatous cells of the liber contain crystals of calcium - 
oxalate; The longitudinal section of the liber exhibits large 
but not very numeraus laticiferous* vessels, as elongated simple 
cells w-ith perforated tran verse .walls ' (sieve-cells) containing 
a brownish' mass, the concrete milk-juice with which all parts 
of the tree abound. 

Chemical composition , — In 1875, Jobst and Hesse exhausted 
the powdered bark with petroleum ether, and then extracted, 
by boiling alcohol, the salt of an alkaloid, , which they* called 
JDitamine, After the evaporation of the alcohol, it is preci- 
pitated by carbonate of sodium and dissolved by ether, from 
which it is removed by shaking it with acetic acid. Ditamine 
as f^rain isolated from the acetate forms an amorphous and 
somewhat crystalline, bitterish powder of decidedly alkaline 
character ; the bark yields" about 0*02 per cent. 

From the substances extracted by means of petroleum 
ether, as above stated, Jobst and Hesse further isolated (1) 
Echicaoutchin,. an amorphous yellow ' ^mass j (2) 

Eohicerin,- forming Bwjiealar crystals, melting at 

157*^ 0. ;(3) Echitin, crystallized scales, melting 

at 170°; (^) Eehitein, which forms rhombic prisms, 

melting at 195°; (5) Echiretin, an amorphous 

substance, melting at 52° C. 

Bchicaoutdhin may be written thus: (0^H®)®0^, echicerin 
echiretin (G^H®)’^0®; these formulse at once indi- 
cate how nearly the three substances are ^lied. They are 
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probably constituents of the milky juice of tbe tree^ {Pharma^ 
cographia, 2nd Bd.y jp. 422.) 

Hesse has since separated from Dita bark two other bases, 
Bchiiamine and Bch'demne, He now reports that Dit amine 
exists in tbe bark in tbe proportion of 0*04 per cent. It is 
readily soluble in dilute acids, and differs from tbe alkaloids 
associated with it in being precipitated from its acid solution, 
by ammonia. Its formula deduced from tbe analysis of its 
platinocbloride, is 

EchUatnine is obtained from tbe liquor from wbicb tbe 
ditamine bas been extracted. On neutralizing this liquor, con- 
centrating it by evaporation, and then adding hydrocbloric 
acid and sodium chloride, impure ecbitamine bydrocbloride is 
precipitated, Tbe base isolated from tbis precipitate,, and 
tber purified, crystallizes in thick vitreous prisms, answering 
f *0 formula Wben dried in Vacuo 

these part with three molecules of water, leaving a strong 
base of tbe formula C”H”K*0*“hH»0,orC»*H^N*0*, which 
the author calls echitemine hydrate, or echit-ammoninni' 
hydroxide. If in drying the heat be raised to and maintained 
at 150° C., another, molecule' of water is given off; but the 
anhydrous echitamine left is a much weaker base, and 
is reconverted into the original alkaloid by dissolving it in 
hydrocbloric acid, and decomposing the hydrochloride. In 
consequence of the decided loss of basic ]:i]X)perties accompany- 
ing the elimination of the last molecule of water, the' apthor 
prefers to regard the monohydrated base as the normal form. 
The latter is a powerful alkaloid ; it neutralizes acids perfectly, 
and yields well-defined crystalHzable laalts. 

Echitenine, — ^This base is prepared from the mother liquors 
of echitamine hydrochloride, by precipitating with mercuric 
chloride, decomposing the precipitate with sulphuretted hy- 
drogen, and then sh^ng with chloroform. It exists m, the 
bark to the extent of only 0-61 per cent. Its composi^on 
corresponds to the formula It is markedly 

hitte^ of a brownish colour, and fuses aboye 120° 0- . With 
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strong sulphuric acid it forms a reddish violet, and with 
nitric acid a purple solution, the latter of which changes to 
green end ultimately to yellow. Its salts are amorphous. 
In the author’s opinion all these alkaloids belong to one 
series : — 

Ditamine 

? 

Echitenine 

Echitamine Hydrate (Echit-ammonium 
Hydroxide) 

{Liebig^ 8 Annalethf cciii,^ 144) in. Year-Book of Fharmacy 
for 1881.) 

GomTnerce , — ^The bark is not an article of commerce iu 
India. 

Rhazy a strict a, in Jaca i>or., 111. 

Vernacular , — Se war ( $ind ) . 

This plant is widely distributed through Western Asia, 
from Yemen in Arabia, to the hTorth-West Provinces of India. 
Its leaves, which are very bitter, are sold in the bazars in 
Sind, the natives using them in the preparation of cooling 
bitter infusions. E. stricta is a stiff-growing plant with erect 
stems 2 to 3 feet high, and upright thiokish smooth leaves 
placed rather close together on the stem. Dr. Stocks de- 
scribes the infusion as a good and peculiar bitter tonic, and 
recommends it for trial. 

HOLARRHENA ANTIDYSEN- 
TERICA, Walt 

Fig. — Brand, For, Ft^ t, 40 j Wight Ic,^ t, 1297; UheeUt 
Hart, Mat i., 47. Oonessi or Tellicherry Bark (Eng.)j 

Ecorce do Godagapala [Ft,), 

Hab,— Throughout the drier forests of India. The bark. 

Vernacular Kura, Kaureya (Hind.), Kurchi Kud», 

Pindhara-kuda (Mar,), Kuda, Doula-kuda (Guz,), Kniap palal 
{Tam.), Amkudu {Tel.) Kodamuraka, Kodasiga (C^n.}, 
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The seeds : Karwa-indarjau Tita-indarjau (Beng,), 

Kalappalai-virai (Tam.}j Ainkudu-vittulu {Tel.), Kadu-indar- 
jaa [Mar.), Kadvo indarjau (6rMz.)^ Kodu-murakan-bija {Can.). 

History, Uses, &C. — The Sanskrit names for this use- 
ful tree are yery nnmerousj the best known are Kutaja ^nd 
Kalinga, amongst others we may mention Girimallikaj Yatsaka 
** cow tree,^* Sakra sakhin ‘^Indra^s tree/^ and Sakrasana In^ 
dra^s food/^ The tree is fabled to have sprung from the drops 
of amrita which fell on the ground from the bodies of Ramans 
monkeys, which were restored to life by Indi’a. The seeds are 
called in Sanskrit Indrayava, Bhadrayava, Yatsakavija, or 
Sakravija, ludra^s seedi.” The bark is one of the most impor- 
tant aHicles in the Hindu Materia Medica, and is described in 
the Nighant^is as bitter, astringent, cold and. digestive.; a 
remedy for pilesy dysentery, bile, leprosy and phlegmatic hu- 
monrs. Susruta says it is expectorant, an antidote to poiigons, 
cures dysuria, ttrinary and skin diseases, checks nansea and 
vomiting, -removes pruritus, improves the condition of bad 
nloers, relieves pains of the stomach, and checks the derange- 
ment of the three humours, viz., phlegm, air and bile^ Tlio 
seeds are considered to be astringent, febrifuge and anthel- 
mintic. Both bark and seeds are usually combined by Hindu 
physicians with a number of other medicines which are prin- 
cipally astringents, bitters and aromatics. As examples of such 
preparations we-- may mention the Kutajaleha ov confection, 
and the PaiJ^dga churna or compound powder of Chakra- 
datta. In the Fradardni lauha the drug ' is combined with 
iron, but perhaps the most papular preparation is the Kutajd- 
rishta or Kutaja wine of Sarangadhara, which is made in the 
fbllowing manner.: — Take of fresh root bark, 12| seers, raisins, 
6i seers, flowers of' Basna latifolia B,nd hark of Qmelina 
arhorea of each 86 tolas ; boil them together in 256 seers of 
water, till reduced to 64* seers, and strain. Then add flowers 
of WoodforUa jloT^unda 2^ seers ; treacle 12 J seers, and let 
tihe mixture ferment for a month in a cool place (it is usually 
buried under the ground). Draw off and bottlp. This prepa- 
ratbn has an agreeable flavour, is.not bitter, and is an excellent 
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remedy in okronio dysentery and diarrhoea, blasters and oits, 
containing Oonessi bark combined with astringents and aroma- 
tics, are also used by the Hindus, They are applied over the 
part of the abdomen which is most painfuL 

Arabic and Persian writers describe the seeds under the 
name of Lisan-el-asaffr-el-murr^ and Zaban-i-gungishk-i-talk 
(bitter sparrow's tongue) i they consider them to be carmina- 
tive and astringentj 'and prescribe them in chronic chest affec- 
tions, such as asthma, also in colic and diuresis ; besides this 
they attribute lithontriptio, tonic and aphrodisiac properties to 
them, and combined with honey and saffron make them into 
pessaries which are supposed to favour conception. We may 
mentiou iucidentally that the use of medicated pessaries for 
this purpose is a common practice in India.* They are also 
used after delivery. According to the Makhzan, the hark is 
the Tiwaj (tvac?) of Persian writers, ^ which the author of the 
Tuhfat identifies with Talisfar, by some supposed to be the 
Indian bark used in dysentery by the Greek physicians under 
the name of 

The Portuguese physicians, Garcia and Christopher a Costa, 
describe the drug under the names of Cora, Curo, Oura and 
Oorte de pala. Eheede, who calls the tree Oodaga-pala, states 
that the hark is .applied as a lep (plaster) in rheumatism, and 
thau a hot decoction of it is used in toothache, and in the cure 
of bowel affections. Ainslie mentions the bark as having been 
lately admitted into the British Materia Medioa, under the 
name of Conessi bark. 

Conessi bark, also known as Codaga pala, Oorte de pala, and 
Tellicherry bark, enjoyed for a time considerable repute in 
Europe. It has however fallen into disrepute, pi'incipally, 
according to Sir Walter Elliot, who regards it as one of the 
most valuable medicinal products of India, from the compara- 
tively inert bark of W, tinctoria , having been confounded 
with it. Favourable reports of its use as a remedy in dysen- 
tery will be found in the Pharmacopceid of India,* For ad- 

* SioiUar pessaries were used by the Greeks and Ramans. 

II,— &0 
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iflinigfcratioii Mr. O. C. Dutt prefers a watery extract of the 
root bark, of wjiicn the average dose is about three grains in 
combination with half a grain or more of opium. 

Other European physicians have preferred the powdered 
bark, or a decoction made with. 2 oh. of the bark to 2 pints of 
water, to be boiled doyrn to one jdafe- Tbe impure alkaloid 
(wrightine) is bitter^ aud'has been used with some success as 
an antiperiodic, and in the treatment, of dysentery occurring 
in aged persons and infants. It is sold bv ‘ druggists in 
Calcutta. 

Eor an exhaustive analysis of the botanical confusion which 
has arisen in connection with this plant and the various species 
of Wrightia, we would refer* our readers to an article by M* R. 
Blondel (Nouveaux Eem^ee, fcJept. 24. 1887,) in which t]ie bota- 
nical history and structure of Holarrhena antidysenterica is 
fully discussed and illustrated. 

Description. — Three Apocynaoeous plants are fre- 
quently called Kura^ Koda or Kuda in the Indian vernaculars; 
Holarrhma antidysenterica, WHghtia tomentosja, and Wrightia 
tincionda. They may be distinguished most readily by an 
examination of the follicles and seeds. H. antidysenterica h^B 
the pair of follicles separate, W. tomentosa has them connate, 
separating when quite ripe, and W. tinctoria has follicles con- 
nected aft the apex only. In Holarrhena the seeds have a 
tuft of’ hairs on the end most remote from the foot-stalk, 
whilst in the Wrightias the tuft is on ^the end next the foot- 
stalk 

The young bark of Holarrhena is grey and nearly smooth ; 
on the oldear branches it is externally ,of a brown colour, and 
scarred from -the exfoliation of portions of the suber; inter- 
nally it IS oi a cinnamon colour, and the cambium layer when 
present smooth and nearly white. The root bark resembles 
that of the older stems, but is of a deeper and more rusty 
. brown colour. 

■ seeds resemble oats, are very bitter^ and are contained 
i^ long fcUicles about the thickness of a quill, ficy "we of a 
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yellowisli brown' colour, about 2 centimetres long and 2 to 3 
millimetres thick ] at one end of the seeds is a kind of shallow 
neck, .to the sides of which was attached the tuft of hairs. 
One side of the seed- is grooved, and in this groove may be 
seen the raph^. The outer envelope of the seed’ is thin and 
papery, and within it is ,a thin white layer of albumen. The 
embryo consists of a conical radicle and two foliaceous 
convoluted cotyledons.- 

M%crosco'pic structure. — A. section of the bark from the 
larger branches is remarkable for several layers of rhytidoma, 
the inner of which is in- con tact with the cambium; this struc- 
ture gives rise to exfbliations . ol portions of the outer layer 
of the bark. Simple and. branched latioiferous vessels are 
to be seen, and a few groups of stony cells. The cells of the 
parenchyma are filled with starch grannies and contain red 
colouring matter. Externally there is a thin layer of suber. 
In the young bark the rhytidoma is not developed, oonse- 
qaently there is no exfoliation. 

Chemical compositiort , — The bark and seeds contain a Basic 
substance (Wrightine), to prepare which the pulverised' seede 
are treated with carbon bisulphide iu a displacement apparatus 
to remove a &t oil, then dcied and exhausted with hot alcohor; 
the extract freed from alcohol by distillation, is digested with 
a smedl quantity of dilute hydrochloric acid, and the evapora- 
ted filtrate is mixed with amindnia or sodic carbonate, which 
throws down a copious fiooculent precipitate, consisting of. the 
impure b€ise„ 

Wrightine after washing- with cold water forms an amoiN^ 
phous powder, iusoluble in ether and in carbonic disulphides^ 
soluble in water and alcohol, and especially in dilute acids^ 
with which it fprms uucrystalKsable salts having like the Base- 
its^f a persistent bitter taste. The acetic acid solution is pre-- 
oipitated by tannic aoid ; the hydrochloric acid solution givea 
flocculent precipitates with platinic, auric, and mercuric ehio 
rides. ^ (Stenhouse, Thar. Jowr. (2), V., 4931) Haines (Ibid., 
TI., 432) states that he obtained the same base from Conessi 
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bark in 1858, an3 gave a shari description of it in tbe ^rarvgat^ 
turns of the Medical and Physical Society ^qf ^ Bombay (N©^ 
Series/lV., 88). He proposed to call it Conessine^ and calcn^ 
lated, from tke analysis of the free base, and of tbe platinam saltj 
the formula The seeds have recently been 

again investigated by Herr Warnecke [^Berichie, XIX., 60), 
who has obtained from them a crystalline alkaloid by eitbauet- 
iug them with ether containing a little hydrochloric acid, 
digesting the extract with water and precipitating with 
ammonia, washing the yellow flocculent precipitate with water, 
and then after drying it over sulphuric acid dissolving it in 
petroleum spirit and evaporating. The pure alkaloid is de- 
scribed as occurring in delicate colourless anhydrous needles, 
having a bitter taste, becoming yelloW at 60® to 70® 0., and 
melting at 1 22® C. Tbe alkaloid readily forms salts with acids, 
the hydrochlorate being crystalline. It is difficultly soluble in 
water, but freely soluble in alcohol, ether, chloroform, petroleum 
spirit, benzol, amyl alcohol, and carbon bisulphide. An ana- 
lysis gave figures corresponding with the formula 
Herr Warnecke therefore claims that this base, for which 
he prefers the name Wrightine " is the first discovered solid* 
non-oxygenated alkaloid occurring in nature ; in this, however, 
he is hardly correct, simie the formula was attri- 

buted in 1861 to abase isolated by Rieth from the bark of 
Arariba rubra {Annalen, CXX., 247), which was also obtained 
crystalline. 

Rather curiously, but simultaneously with the publication of 
the above-mentioned communication, another appeared by 
Messrs. Polstorff and Schirmer (Berichte, XIX., 78), which, 
described the results of the chemical .examination of a bark 
forwarded from Tropical Africa hy Grerman missionaries as a 
remedy against dysentery, and referred to JSbiarrAena africana, 
DC. They report that they have isolated from this bark minute 
proportions (one-tenth per cent.) of an alkaloid that they con- 
sider to be identical with that separated by Professor Haines 
from Bast Indian conessi bark ; and they attribute to it charac- 
ters closely resembling those described by Herr Warnecke as 
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{kertaining to the alkaloid obtained by him from Wrightia 
antitiy sent erica seeds. Like that alkaloid also, though crystcJ- 
Hzable, it contains oo oxygen,, the formula by which it is 
represented being or differing by CH^ from the 

formula given by Herr Warnecke for his alkaloid ; but Messrs. 
Polstorff and Schirmer think their formula is fairly 

comparable with that of Professor Haines for conessine from 
East India Conessi bark, (old notation), since the 

free b^e^has the peculiarity (also shared by Aribine) of crys-* 
tallizing with a molecule of water; -and they think that hia 
combustion was probably made with imperfectly dried alkaloid. 
It will be observed that Professor Haines and Messrs- 
Polstorff* and Schirmer operated upon the bark of the respec- 
tive plants, whilst Herr Warnecke used the seeds. So that 
at present there is some doubt whether both barks yield au- 
identical alkaloid, differing in composition from that from 
conessi seeds by CH®, or whether it is the alkaloid from 
the East Indian and African plants that differ, but are 
homologous. Messrs. Polstorff and Schirmer have prepared 
and described several salts of their alkaloid. It may be 
added that there is a r^mai^ in the Appendix to the Indian 
Pharmacopoeia to the effect that probably Eol^rrherta 
{Wrightia') antidysenterica, H., Codag a j H, puhescevs and 
H, malaccensisj are only varieties of one species, and are 
endowed with similar, if not identical, medicinal properties. 
It appears desirablej' therefore, that the investigation should 
bo extended to the bark Shd seed|i of those plants. (PAam. 
Journ., Feh 27, 1886.) 

Commerce* — The bark and seeds are both articles of local 
commerce^ Value, bark, Rs. 1^ per maund of 37^ lbs. ; seeds, 
1^6. 25 per maund. 

Wrightia tinctoria, Br., Wight Ic*, t. 444 ; Bot* Reg. 
t; 988, a native of Central India, the Western Peninsula and 
Burma, which has already been mentioned in connection with 
the last article as a kind of Kura, affords a bitter bark which is 
frequently substituted for true Conessi bark ; its seeds also are 
an article of commerce under the name of sweet indarjaii. 
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This shrub is often oultivaited m gardens on account of its 
fragrantj white, jaamfne^hke flowers, which are offered in the 
Hindu temples- It would appear to have been confounded by 
Garcia d’Orta with Holarrhena, as he states (OoiL 27) that 
the flowers of Ooru soreH like Honeysuckle-, whereas tho6e of 
Holarrhena are odourless. The leaves of this plant,--- which 
turn black when dry, afford a kind of iudig6 called in Mysore 
Pala Indigo. An account of the preparation of this dye 
appears in Buchanan’s '' Journey through Mysore, &e./’ 1, 478. 
The coagulated milky juice forms a kind of caoutchonc ; the 
wood is valued by turners, who call it Dudhi, milk wood.'’ 

The bark may be distiuguisbeu from true Cbnessi bark by its 
darker colour, and by ifesjuot eicfoliating in patches (absence of 
rhytidoma) ; the seeds hj their want of bitterness. The bark 
is used as a tonic and the see^s as an aphrodisiac ; both are 
articles of commerce, the former being more frequently met 
with in the shops than true Cbnessi bark^ The seeds are sold 
at about Rs. 4 per mamid of 8?^ lbs. 

NERIUM ODORUM, Solan<h 

Fig* — BoL Mag., 1799, 2032; Bot. Beg., t 74; Bheeaa 
Sort. Mai. iv,y f. 1, 2. Oleander (Eng.), Laurier Rose (Fr.). 

Hab. — W- Himalaya, Central India, Sind, Cultivated all 
over India. The root 

Yernacular. — Kaner iSmd.j Gaz., Ma7\), K.arabi, Hanen 
{Beng.), Alari {Tam., MaL), Gann^ru {TeJ.), Xanigila {Can.). 

History, Uses, &C.^ — In Sanskrit medical works two 
varieties of Karavira are mentioned, namely, Svetapnshpa> 

white-flowered”; and Raktapnshpa, ^^red-flowered.” Other 
well known Sanskrit names for the Oleander are Asvamaraka 
'^horse-killer,” and Pratihasa ‘'laughing.” In the Nighantach 
both kinds are described as hot and poisonous; they are said" to- 
be of use as an external application tb swe^ings, leprosy and 
skin diseases such as itchu The flowers red and white 
Cfleander arc mnch used by the Hindas^,«^h^ous cereizijpiriiif^ 
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De Gu*bernatis states that the N, Oleander is called in Italy 
Ammazza cavallo or Ammazza Vashio, and remarks that this 
accounts for the dread of its presence shown by the ass of 
Lucian and Apuleius. [Myth,, des Plant, ii., 269.) 

For external application the Hindus make a strong decoction 
6f the root and boil it down with oil and cow^s nrine until the 
water has been driven off, other drugs are usually added, such 
as Plumbago root, Embelia seeds, &o. 

The root of Oleander beaten into a paste with water is recom- 
mended by Sarangadhara to be applied to chancres and ulcei’S 
on the penis. According to Chakradatta the fresh juice of the 
young leaves is dropped into the eyes in ophthalmia with copi- 
ous laclirymation. In Arabic and Persian works* the plant will 
generally be found described under the name of Difli ; other 
names are Sum-el-HimSr and Kharzahrah, which both signify 
xAsses^-bane ; it is identified with the Nerium of the Greeks.* 
The Mahometan physicians describe it as most powerful 
resolvent and attenuant, only to be used externally ; taken 
internally it acts as a poison upon men and animals. A decoc- 
of the leaves is recommended to reduce swellings, and an 
oil ' prepared from the root bark in skin diseases of a scaly 
nature and in leprosy. Mir Muhammad Husain says that the 
Oleander is poisonous to insects, and that it cures itch. He 
also states that the leaves though poisonous to all four-footed 
animals are a counter-poison against serpents. The latter 
statement appears to be copied from Pliny. Eat. 24, 2.) 

Ainslie informs us that the bark ot the root and leaves are 
considered by the Yytians as powerful repellants, applied 
externally. The active principles of N, odorum are powerful 
heart poisons, {h0016 grams of Neriodorein injected hypoder- 
mically into a large healthy frog caused in 1 4 minutes diminu- 
tion of the heart beats from 70 to 12 per minute, followed by a 
temporary rise to 60; after the lapse of, five minutes longer the 
heart ceased to beat. This cessation of the heart's action was 

♦ Nerium Oleander, hardly different from the T-adian plant. Oonf. Diot. 
Wrpt vrjptov iv., 80. It was also ealted hy tha Oreeks atid l^mana Khodo 
dftfihBe and Rho^dendroa. 
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closely followed by cessation of the respiration* According to 
Fraser {TTans, JRoyaL Soc, J^d. xxiv'*) oleander like digitalis^ A;c*, 
produces at first irregularity and acceleration of the hearths 
action, then a diminished frequency caused by protraction of 
the ventricular systole, and, finally, stoppage of the contractions 
hy cessation of the dilation of the ventricles, which remain con* 
tracted, white and perfectly empty. 

Description. — Roots crooked, bark thick, soft, external 
surface grey, corky, on young roots the corky layer is very 
thin, and the interior yellow colour of the bark is seen through it, 
inner surface yellow. The bark when cut or wounded exudes 
a pale yellow latex, which is. resinous and very sticky. Odour 
somewhat acrid. Taste acrid and bitter. 

Microscopic structure . — In the bark of the roots the medul- 
lary rays are -very numerous ; their being loaded with yellow 
resinous juice makes them very conspicuous. The laticiferous 
vessels are numerous and generally in groups of two, three, or 
more. The wood is very porous, and abounds in large dotted 
Both bark and wood abound in starch. 

Ohemical composition. — Mr. H. G. Greenish has extracted 
from the bark of N. odorum two bitter principles, one soluble 
in chloroform and little soluble in water, to which he has given 
the name Neriodoriny and another very soluble in water and 
insoluble in chloroform, which he has named Neriodorein. Both 
of these substances are powerful heart-poisons. Neriodorein 
is an smbrphous powder of a pale yellow colour, and very 
bitter taste, insoluble in petroleum spirit, ether, benzol, 
chloroform, sulphide of carbon, amyiic alcohol, and acetic ether, 
but readily soluble in water and alcohol. It contains no nitro- 
gen ; a watery solution is neutral to test paper. Chloroform 
partly separates it from its watery solution in the form of an 
oily liq^uid. Chloroform and ether precipitate it from an 
alcoholic solution in a flocculent condition. It is soluble in 
glacial acetic acid, the evaporation of the solvent leaves a 
yellow amorphous vamish-lika mass. Although the aqueous 
solution passes through the dialyser it has not yet been ciys- 
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tallised. Concentratod sulpharic acid colours it of a brownisli 
red witk a violet tinge round the edge of the mixture^ gra* 
dually the mixture becomes yellow, passing to brown and 
green. In the presence of sugar strong sulphuric acid pro- 
duces a brownish red colour passing tx3 violet. Heated in a 
closed tube with 2 per cent, of hydrochloric acid for two hours, 
neriodorein is decomposed iuto a yellow resinous substance ; 
i fc appears to be a glucoside. Neriodorin is a transparent yellow, 
varnish-like substance which cannot be pulverized even after 
drying over sulphuric acid under the air pump ; it is very 
soluble in chloroform, scarcely soluble in cold water, but much 
more so in hot water ; its watery solution is bitter. It is in- 
soluble in petroleum spirit, benzol and bisulphide of carbon; 
etber only dissolves a trace. -It is very soluble in alcohol, 
contains no nitrogen, and is uncrystallisable* In other respects 
it closely resembles Neriodorein. {Pliar. Jour., April 2Srd,. 
1881.) 

Toxicology^ — ^The leaves of Netinm Oleander wero examined 
by Leukowsky {N. 7. Pharm. 4% 397), who announced the 
presence m them of two alkaloids, Oleandrine and Pseudocu- 
rarine. Schraiedeberg ( 1 883), who considers oleandrine to be a 
glucoside, found in the leaves two other glucosides, NeAinc and 
Neriei,ntine ; he considers neriiue to be identical with digitaleine. 
M. E. Picszczek (dre/aw, d. Pharm* (3), xxviii., 352, 1890,) 
obt^yined from the bark a glucoside having the compositipn 
62*324 per cent. Carbon, 8*066 per cent. Hydrogen, and 
29*610 per cent. Oxygen, which he found to be very poison- 
ous, having an action similar to that of strychnine : 4 cgr. 
proved fatal to a rabbit in three-quarters of an hour. He has 
named this glucoside Rosag^nine from Cortex Rosaginis, the 
German name for oleander bark. M. Picszczek also obtained 
from the bark the neriine of Sebmiedeberg, the composition of 
which he found to be 51*252 per cent. Carbon, 7*670 per cent. 
Hydrogen, and 38*178 per cent. Oxygen. If a portion of 
neriine is dissolved in strong sulphuric acid, and the vapour of 
bromine is made to pass over the mixture, a splendid violet" 
purple colour is |irpdaeed. The bark was also found to contain 
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*n essential oil of disagreeable odour, and a crystalline body, the 
aqueoufl solution of whicb has aline blue fluorescenpej especially 
£,fter the addition of an alkali. This latter substance was only 
found in old bark. 

Toxicology ^ — Chevers (Med, Juris, for India) refers to the 
toxicology of the drug at lengtlij and states on the authority 
of Honigberger that the root of the hill plant is more toxic 
than that grown in 'gardens ; he remarks that it is proverbial 
among females of the hills, when qoarrellingj to bid each other 
go and eat the rodt of the Karter, Ainslie also refers to ita 
use by Hindu women when tormented by jealousy, tknd 
Broughton says that it is weH known and extensively used in 
the Bombay Presidency as a poison, the juice from the red 
variety being considered the si^rocgest and most fatal. It is 
also stated to be much used as a poison in the Umballa dis- 
trict, the root sometimes being given in coffee. Dr, Cleghorn 
( 1868 ) records the history of two male adults who were found 
dead m the house of a prostitute. The woman confessed that 
she had given them die powdered root of Kurruhee in milk as 
a cure for gonorrhoea, .from which they were suffering, the root 
being a popular remedy for venereal and skin diseases. Soon 
after taking the" mixture, the men became sick, vomited, and 
complained of pain in the abdomen, writhed about the floor, 
and latterly became sleepyT" On 'post-mortem examination the 
following points were noted : — 

Brain — In one case engorgement of venous sinuses : puncta 
eanguinea abundant : atheiuvise apparently normal. In the 
other case the brain is rep9rted as apparently healthy. 

Heart . — ^In one case vessels on exterior surface congested y 
right ventricle distended with dark fluid blood; valves^ 
healthy. In the other case, two ounces of serum wei?e found 
in the pericardium, and both vei^tricles were filled with fluid 
blood. 

Lungs ^ — In one case no information recorded : in the other' 
returned as healthy, 

Stomach , — In c^e ca.se congestion of vessels on poeh&ridr 
f orface of great curvature : a well deflned spot of congOeliote 
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<m poaieirwr surface of cardiac end ; a j&imiiar patch near 
pyloric orifice : contents grumous, fluid. In the other case, well 
marked spots of congestion on the anterior and posterior 
surtaces of peritoneal coat, covering- cardiac end : mucous sur- 
faces corresponding to these being covered with specks of 
etehate congestion r contents grumous, fluid. 

Liver .'. — In one case large vessels congested, otherwise normal. 
In the other ease, enlarged large veins filled with blood. 

Spleen . — ^Tnboth cases enlarged: probably by malarious fever* 

Intestines . — In one case mucous coat ©f small gut throughout 
of a dark colour: large veins distinct. Large patch of 
congestion on upper part of mucous surface of duodeuiim, 
surface velvetty : spots cif congestion. scattered through jejunum 
and ileum : villi well marked in upper part of jfjpmum : large 
spots of congestion, in inguinal flexure, in the oonen case, the 
bowels were reported as normal, except that in parts the vessels 
were congested. 

Kidney — Intensely (songeated in. one case, healthy in 
the other. 

JBscphaym ^ — In one case covered with dark-coloured 
imacus ; m other the upper part of fauces covered with 
blood. 

No chemical examination of the viscera was made. In 1843^ 
a case of fetal poisoning by the root was sent to the Chemical 
Examiner, Bengal, by Dn Greig, in Which the. bark had been 
taken from the roots of ‘a plant in the doctor’s own garden, 
beaten to w powder, and then administered mixed with oil. It 
was judged that at leasst two or three ounces of the bark had 
been taken. About H hour after the poison had been taken- 
the patient was apparently senseless and unable to answer 
c|ue8tionsr the pulse was pretematuvajly slow and soft but 
regular, with an inclination to stop : a considerable amount of 
tiic mixture was stated ^ have been vomited soon after it had 
been taken. Warm water and ^an emetic was administered, 
which indoeed feee vomiriag, and the patient was ordered to 
be moved about. Under .this tyeiduneut he revived consider- 
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ably, bnt relapsed into insensibility Bome lionrs afterwards, 
Tlie patient appears to have recovered from all urgent symp-- 
toms, but to have died suddenly on tbe following day after 
making some exertion. On fost-mortem examination 5 hours 
after death, the cavities of the heart were filled with black fluid 
bloOd. The lungs were natural. The stomach contained a 
quantity of dark yellowish fluid, and on its internal surface^ 
near the cardiac and pyloric orifices posteriorly were found 
small patches studded with red points, and one or two slight 
abrasions of the mucous inembrarle. The liver appeared some- 
what distended, and the intestines and spleen are reported 
natural. 

Mr. Broughton [Tram. By^. Med. ^ Phys. Soc. for 1857-58, 
p, 4,) reports a case in which a slight and delicate male drank 
a little more than an ounce of the expressed juice, walked five 
yards and fell senseless. When seen in tbe morning, the face 
and eyes were flushed, head hot and perspiring, with sterto- 
rous breathing and foaming at the mouth, accompanied by 
violent spasmodic contractions of the muscles of the entire 
body 4 more remarkable in the upper than lower extremities, 
and on the left than right side. During intervals of spasm, 
the patient lay evenly upon his b^k, when* an attack occurred, 
the superior contractions of the left side threw him over on 
his right, in which position he remained during the paroxysm. 
Insensibility continued, an^d the spasms returned at intervals 
of an hour, and were induced by attempts to rouse or move the 
patient : the bowels were moved involuntarily. Towards even- 
ing the spasms decreased, the face became pale, the pulse a 
thread, the eyes shrunk and the extremities cold : stimulants 
restored the circulation, but insensibility continued, and the 
bowels wore moved involuntarily. In the evening reaction set 
in, the skin became hot, the pulse frequent : there was no 
spasms but* insensibility was still complete. On the morning 
of the following day the jpatient was restored to speech and 
reason. 

The following case was treated in the Medical Collie 
Hospital, Calcutta, and reported in the Ind. Med. Gazette, 
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September, 1866. A male adult was brought to hospital in 
/an ^apparently unconscious state, the trun^ and limbs being 
rigid, and the javr spasmodically closed, the pulse very feeble, 
and exceedingly slotr, abouu bO. The history was to the 
etfecjb that 5 hours previously more than i tola (45 grains) 
of the fresh root bark of Sheth Kurruhee {white oleander) 
rubbed up with black pepper had been taken. Within Half 
hour the patient began to feel giddy and very heavy, and 
was obliged to lie down : this was shortly followed by a gene- 
ral uneasy sensation and considerable restlessness. Soon 
afterwards fits occurred, iu which the trunk and limbs wore 
rigid and contracted, the hands clenched and thumbs flexed 
inwards on the palms. Profuse perspiration and a sensation 
of constriction round the chest also accompanied each 
paroxysm. In hospital the patient had no regular paroxysm » 
but constant muscular twitchings were observed all 
over the body, and continued for four or five hours after 
admission. The rigidity of the muscles gradually wore off, and 
on the morning after admission the patient declared Mt^elf 
quite easy save for a slight heaviness about the heu-^. The 
patient stated that he had never lost consciousness, and that his 
mind had been quite clear. Babu K. H. Acharjee (ZnJ. Med, 
Oaz,, 1866,) reports the case of a boy, to whom the powdered 
root had been administered for intermittent fever. In tliree 
or four hours he was attacked with tetanus, and was foijnd 
free from fever, quite sensible, the jaws spasmodically closed, 
aiid^tho muscles of the body rigid and contracted. The pa- 
tient recovered. Baba D, Mookerjia draws attention to the 
tetanic symptoms which may occur in oleander poisoning, as 
evidence that'the action of the poison resembles that of strych- 
nia, and he remarks, in the case last mentioned, that all the 
urgent symptoms (as in strychnia poison-ing) were developed 
suddenly, and the muscles of the jaw were likewise the last 
to b© affected : when the symptoms began to subside, they did 
so rapidly. He also adds — the marked difference between the 
effects of oleander and nux-vomica poisoning consists in the 
condition of the pulse. In nux-vomica poisoning it is generally 
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niii^lfected^ becoming slightly quickened only daring a fit ; but 
in oleander poisoning its preternatural slownei^ is a marked 
feature. 

In Madras oleander pounded with gingelly oil is a favonrite 
poison with suicides. The Madras Chemical Examiner^s Re- 
port for 1882-83, mentions three cases ; for 1883, two cases; for 
1885^ one case They were all suicides, the root was detected 
by its physical characters in the vomited matters. 

In the whole of India, daring the fifteen years ending 1888, 
the reports of the Chemical Examiners record 29 detections of 
oleander, — ^namely, Bengal, 2 ; N.-W. Provinces, 2 ; Madras* 
11 ; Bombay, 14. Two of the detections in Bombay were la 
connection with cattle poisoning. 

THEVETIA NERIIFOLIA, Jua^. 

Fig. — Bot. Mag, 2309; Lyon, Med, Juris, for Indict^ 
p. 298. Exile or Yellow Oleander (JBng.), 

Hab. — West Indies Cultivated in India. The bark. 

Vernacular, — Pila-kan^r (Hhtd,, Guz.), Kolkaphul (Beng,), 
Pachchai alari, Tiruvachchippu (Tam,), Pachcha-ganneru (Tel,)^ 
Pachcha arali (Mai,), Pivala-kan^r (MarS), 

History, Xjso^s, &C. This plant is commonly cultivated 
in India as an ornamental garden shrub. 

Descourtilz, in bis Flora of the Antilles, speaks of T, neriifoUa 
as an acrid poison, of the bark as a drastic purgative, of the 
fruit as emetic, and of an exwact of the plant as a remedy 
for intermittent fever. He describes the case of a young 
negro who had eaten of the green fruit, and who was affected 
with chills, delirium, and other nervous symptoms, nausea, and 
a thready pulse ; he had irregular spasms, followed by extreme 
agitation, with singings laughing, and weeping, and then by 
a fixed blank look. He seemed tending to coma, but was 
relieved by an emetic. 

The antiperiodic properties of the bark have been confiraied 
by' Dr. G. Bidie (Madras Quart. Joum, v., p. 1 78), and 

Dr. J. Sbortt (Ihid., viii., p. 294). 
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Their trials with it in various forms of remittent* fev^r 
proved highly satisfactory, and leave little doubt that it is a 
remedy of considei’able power. It was employed in the form of 
tincture (one ounce of the freshly-dried bark macerated for 
eight days in 5 ounces of rectified spirit) in doses of from 10 
to 15 drops thrice daily. In larger doses (30 to 60 drops), it 
acts as an acrid purgative and emetic, and carried to a greater 
extent is evidently powerfully poisonous. The kernels are 
extremely bitter, and when chewed produce a slight feeling of 
numbness and heat in the tongue; by expression they yield a 
clear, pale amber-coloured, slightly viscid, acrid oil, which is 
sometimes recommended as a cathartic by the natives, but, 
according to Dr. Shorfct, it produces violent vomiting and 
hypercatharsis. (Pharm, of India^ p. 138.) This, however, is 
contrary to our experience ; the oil when pure is as inert as 
olive oil. 

Dr. A. J. Amadeo of Porto Rico states that two grains of 
the extract of the bark, given in the apyrexia of intermittent 
fever, prevent the access of the paroxysm, and that the natives 
employ the bark in infusion for the cure of ague. {Pharm^ 
Jonrn.f April, 1888.) 

The active principles of the plant Thevetin and Theveresin 
have been thoroughly tested in experiments on animals by 
Bias and by T. Husemann( Arc/ttu/ttr exp. Pathol, n. Phar,, v. 
228). The former has upon frogs the same effects as digi- 
talin, and its lethal dose is also .nearly the same (gm. 0*001 — 
0*003). It first hurries the respiration and renders it irregu- 
lar, and kills by producing a tonic contraction of the ventricle 
of the heart, with a corresponding engorgement of the auricle 
and of the general circulation. Voluntary motion is not 
destroyed, although motility is impaired in the hind legs. The 
same effects, essentially, w^eie produced by theveresin in the 
dose of gra. 0*05. Experiments upon dogs and rabbits led, 
these observers to recognize a< strong analogy between the 
effects of these glucosides and the effects of digitalin, helle- 
borin, and other analogous products. They produce repeated 
attacks of vomiting (in dogs), and sometimes wafery diarrhoea 
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and. profas© salivafeioti, with extreme prostratiotij so that the 
ammal lies still and will not change his posture except during 
the' efforts at vomiting. The cerebral functions seem to b© 
impaired^ at least at the beginning of the attack ; later, when 
exhaustion has become complete, the animal remains motion- 
less, as if narcotized. The breathing is laboured, but the 
pupils are unchanged, and muscular tremor is constant, 
although spasms are either absent or only occur just before 
death. As above stated, in animals killed by these poisons the 
ventricle is contracted, yet in exceptional cases it is found 
dilated with dark blood. The vomiting produced by thevetin 
is doubtless due in part to its irritant qualities^ for when it is 
injected hypodermically the punctures are apt to produce 
abscesses. The venous congestion of the stomach, which gives 
the interior of the organ a blue colour, is partly due to the 
cardiac obstruction and partly to the repeated efforts at 
vomiting. According to Prof. Carpio (Phila, Med. Times, ix. 
896), the thevetin of Thevdia Yecotli produces symptoms 
almost identical with those above described, and kills by 
arresting the heart either in diastole or in systole The experi- 
ments of Coma {Ihid., y. 426,) led him to the following among 
other conclusions : Thevetin produces death by asphyxia and 
by cardiac paralysis ; applied to the skin, it irritates, with a seu- 
satiou of burning; it produces convulsions of cerebral and 
paralysis of spinal origin ; increases intestinal paralysis ; lowers 
the temperature ; locally applied, it contracts tho pupil ; and 
5 b increases salivation. Warden has confirmed the statement 
as to tho production of convulsions, {Amer. Jour. Phar., 
liv. 301.)- 

Description. — ^The fresh bark of the young wood, of 
from i to 1 inch in diameter, is green, smooth, and covered by 
a thin grey epidermis, through which thegreon colour is appa- 
rent ; it turns black when dry. The bark from the larger 
stems has a brown suberous coating ; the wood is white and 
soft, with a large central pith. All parts of the plant yield an 
abundance of acrid milky juice. Tho fruit is globular, slightly 
fleshy, green, 1 J to 2 inches in diameter, and contain^ a hard 
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nut, light brown in colour, and triangular^ with, a deep groove 
along the edge corresponding to the base of the triangle ; each 
nut contains two pale yellow^ slightly winged seeds* The seeds 
and the inner layer of the bark give, when boiled with hydros 
chloric acid, a deep bine or bluish-green colour. 

Chemical composition , — De Viij has obtained from the ker- 
nels of the seeds from 35*5 to 41 per cent, by e.s;pression and 
57 per cent, with benkiol of a limpid almost colourless oil. 
The oil had an agreeable mild taste like that of fresh almond 
oil; its density at 25^ 0. was 0*9348, and at that temperature 
it was perfectly liquid and transparent, at 15^ O* it became 
pasty, and at 13^ 0. entirely solid. Ondemans found it to con- 
sist of 63 per cent, triolein and 27 per cent, tripalmitin and 
tristearin. After expression of the oil De Vrij obtained from 
the cake about 4 per cent, of a beautiful crystallised white 
glucoside, to which he gave the name of Thevetln, A solution 
of 1*14 gram, of thevetin in glacial acetic acid to a volume of 
10 cubic centimetres yielded in the polarimeter a levogyre 
rotation of 9*75°. With concentrated sulphuric acid thevetin 
yields a clear, dark yellow liquid, which by exposure to the air 
assumes after a few minutes a beautiful purple coiour. Thi« 
colour disappears after some time under s^^idration of a floccu- 
lent matter. Nitric acid' yields no rehation with' thevetin at 
the ordinary temperature* De Tfij has also found thevetin 
in the 'bark of the. shrub. ( Pbr a farther account of thevetin 
and theveresin, see a paper by Dr. Bias in the Trankactidns of 
the AcddSmie des Sciences de Belgique (31 2, No. 9 — 
Warden has described a principle contained in the seeds which 
he called pseudo-indican, and which affords a blue coloration 
with hydrochloric acid : he points out that this reaction might 
be utilized in toxicological investigations. {Fhanm. Jo^nn^, Nov. 
1881.) In another commumcation to the same jourqa^, he 
refers to the presence of a second tostic principle, in the 
seeds, which he considm’s to possess greater toxic powers 
than thevetin. {Bharm* Jowm^. iciiiu, 182-188^.) 

Toxicology, — ^Dr. Kanny Lai T)6 h'as drawn attention to the 
use of the seeds as a poison in Bengal, but erroneously 
IL— 62 
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astJribes their toxic properties to the bland oil Pr» Damontier 
has published an account of the death of a child three years of 
age after eating one seed. An intere^ng ease of poisoning by 
one of the seeds is recorded by IDr* J* Balfour {Madras Journ^ 
of Lit, and Science, Hi., JV, Sev'., p. 140). Recovery ensued. 
Dr. Lyon {Med. Juris., p. 299) mentions a case in which eight 
to ten seeds proved fatal to an adult female : he remarks that 
cases of poisoning in the human subject are seldom met with 
in India, but of late years the seeds have come into somewhat 
extensive use in the Bombay Presidency as a cattle poison, 
nine cases of this kind having been reported in the Bombay 
Chemical Analysei'^s Office during the year 1886. In Bengal 
four other cases are on record, but the particulars of one 
only are given, in which a woman attempted to commit 
suicide. 


CERBERA ODOLLAM, Gdrtn. 

Fig.— Wight Ic., t. 441 ; Lyon’s Med. Juris, for India, 

p. 300. 

Hab. — Swamps and creeks on the coasts of India and 
Ceylon ; Sunderbuns. The seeds. 

Vernacular . — Odallam (Mai.), Katarali {Tam.), Honde 
(Can.), Sukanu {Mar.), Dabur, Dhakur {Beng.). 

History, Uses, &C. — This is a handsome tree, very 
plentiful along the backwaters of the western coast. Emetic 
and pnrgative properties are assigned to the milky juice, back 
and leaves, and the action is veiy similar to that of Thevetia 
nerilfolia. The kernel of the se^^ds is frequently resorted to 
in criminal poisoning in the Madras Presidency, and in the 
native states of Travancore and (jocbin. The fruit combined 
with datura is a part of the remedy given by native physicians 
for hydrophobia. The bark affords a fibre. The seeds yield 
55*5 per cent, of a bland fixed oil, of apale yellow colour, which 
is used for burning and for anointing the head ; it contains 
no poisonous property if obtained by expression or by means 
of petroleum other. 
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Description. — The ripe carpel is ovoid^ 2 to 4 inches 
long, somewhat resembling a green mango, fibroas and woody 
within, and contains a single broad, compressed, white seed, 
consisting of two irregularly attached oily cotyledons. 

Chemical composition* — Dr. de Vrij has separated from the 
kernels a crystalline poisonous glucoside, probably the same 
as thevetin, and an alcoholic extract of the seeds when treated 
with hydrochloric acid gives a blue or bluish-green colour as 
exhibited by Thevetia. 

Professor Plugge, of Groningen, has made an investigation 
of the seeds with the following preliminary results. 25 grams 
of the powder, partially separated from oil by expression, 
were entirely freed from oil by extraction with benzol, and 
the remaining powder afterwards extracted with alcohol. 
Prom this alcoholic solution it was impossible to obtain any 
crystalline body, although the solution contained a very poi- 
sonous principle. The alcohol was evaporated, and the result- 
ing syrup was dissolved in a few c. c. of water. With this 
solution subcutaneous injections were made on frogs, and it 
was found that 0*5, 0*2, 0^1 ajid even 0*05 c. c. caused death 
in from five minutes to one hour* The symptoms are chiefly — 
( 1 ) stioppage of the respiration, or in smaller doses, irregularity 
of the respiration; (2) violent and repeated vomiting ; (3) gene- 
ral paralysis ; and (4) finally stopping of the heart in contrac- 
tion (systole). It seems that the poisonous principle of 
Oorbera seeds is not only a strong poison of the heart, that, 
like digitalin, stops the heart in systole, but also has a very 
marked action on the respiration. The watery solution of 
Oerherin (?) was not precipitated by alkaloid-reagents, with 
the exception, of phosphomolybdic acid. The principle can 
be best separated from the watery solution of the alcoholic 
extract, by first shaking it with petroleum ether, and then 
removing the cerberin with chloroform. 

The oil of the kernels has a specific gravity of 9194 at 15*5"^ 
0. ; at a few degrees below this temperature it deposits solid 
fats. The saponification equivalent is 259*4, and after decom- 
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position of the soap, there is left 95*5 per cent, of insoluble 
fatty acids melting at 34®. The elaidin reaction resulted in 
the solidification of the oil in one hour, and after 24 hours it 
became so firm as to hardly yield to the pressu're of the finger. 
The ash of the seeds amounts to 8*3 per cent. 

Toxicology , — Gases of poisoning with the seeds of Odallam 
are brought to the notice of the medical officer at Trevandrum 
every year 5 they act as an irritant poison by producing vomit- 
ing and purging, soon followed by collapse and death. In 
1885, out of four cases, one was fatal ; in 1886, seven cases 
were reported. The nut is occasionally eaten by children in 
mistake, but it is mostly used intentionally by women who 
wish to commit suicide when they get into trouble. The 
Madras Chemical Examiuer in 1888 reported the case of a 
boy who, after eating the kernel, suffered from vomiting and 
tingling of the skin and throat, deep sleep, and twitching of 
the muscles, and died in 16 hours/’ A part of the fruit 
sent with the viscera was identified. 

Pao Pereira. — Under this name the Portuguese in India 
use the intensely bitter bark of ^Geissospei^um Icevcy which 
they obtain from Brazil, as a febrifuge and tonic. 

Santos (1838) separated from it an alkaloid, pereirine, which 
in ■ its impure state, as a hrown-yellow amorphous powder, is 
oniployedin Brazil. Boohefontaine and De Freitas (1877) pro- 
posed to call it geissospermine, and Hesse (1877) adopted this 
name for the alkaloid, which is nearly insoluble in ether and 
water and readily soluble in "alcohol and dilute acids ; it crys- 
tallizes in small white prisms, dissolves in strong nitric acid 
with a purple-red colour, becoming orange-yellow on heating, 
and in concentrated sulphuric acid at first oolouiftess, rapidly 
changing to blue, and gradually to a pale colour ; its composition 
is A second alkaloid, pereirine, is easily 

soluble in ether, forms a greyish- White amorphous powder, and 
is coloured blood-red by nitric and violet-red by sulphuric acid ; 
it appears to be present in larger proportion than the preceding 
ontv^ j( S ti lie and Maisch, ) 
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TABERNiEMONTANA CORONARIA, Br. 

Fig. — Wight Ic. t. 477 j BoU .Mag- 1861; Rheede Hart. 
Mai. a., 64, 55. Ceylon Jasmine (Eng.), Arbre-vache (Fr.). 

Hab.- -Uncertain. Cultivated in India. The milky juice 
and root. 

Vernacular, — ^Tagar {Hind,, Mar,, Ouz,), Nandia-v'atai, 
Nanthia-vatai (Tam., Tel.), Nandi-battal (Carb.)^ Kar^ita-p^la 
(Mai). 

History, Uses, &C. — This shrub is often confounded 
with the Tagara of the Nighantas (see Valeriana WalUchii). 
Rheede says that the milky juice of T. coronaria mixed with 
oil is rubbed into the head to cure pain in the ©yes ; the root 
chewed relieves toothache; rubbed with water it kills intestinal 
worms ; with limejuice it removes opacities of the cornea. It 
is the Fula de S. Antonio o£ the Portuguese. Ainslie (ii, 257) 
states that the Sanskrit name given to it in Southern India is 
Nandivriksha, and th^t it is very cooling in ophthalmia. In 
Western India the milk has the reputation of being very cool- 
ing, and is applied to* wounds to prevent inflammation. Two 
wild species, T. dichotoma and T. Heyneana^ are iconsidered to 
have similar properties, and are known by the same. vernacular 
names. In Pudukota the flowers are used in inflammation of 
the cornea. The milk of plants belonging to this genus con- 
tains caoutchouc and resins, but is generally free from acridity. 
T. utilis is the Hya-Hya or Cow-tree of British Guiana, which 
yields a copious supply of thick sweet milk when tapped. 

Description. — A shrub 6 — 8 ft., much dichotomously 
bratiched, bark pale ; leaves 4 — 6 inches by 1 — li inch, glossy, 
rather coriaceous, green when dry, pale beneath, margin 
waved, petiole i —4 in., axils of petioles glandular. Peduncles 
, 1 — 2 in., pedicels slender, bracts minute- Flowers pure white, 
- often double, fragrant. Follicles 1 — 8 in., spreading and re- 
.curved, sessile or contracted into a sort of stalk at the base, 
turgidly oblong, beaked or not, 3-ribbed ; seeds 3 to 6, oblong. 
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striated, aril red, flesby. {FU Br. Ind,) All parts of the plant 
abound in a milky juice, which has a hitter taste. 

Chemical comfosition. — The fresh roots were extracted with 
80 per cent, alcohol. From the alcoholic extract, in addition fco 
resins and extractives, a large amount of an alkaloidal principle 
was isolated, soluble in ether, and giving marked precipitates 
with alkalies, chromate of potash, and alkaloidal reagents, but 
no special colour reactions were noted. The taste was bitter, 
and the principle as deposited by spontaneous evaporation of 
an ethereal solution, was in the form of a yellowish brittle 
varnish. 

RAUWOLFIA SERPENTINA, Benth* 

Fig. — Wight Ic. t, 849 ; Bot. Mag. t. 784 j Burm. FI. 
Zeyl., t, 64. Syn. — Ophioxylon serpentinum. 

Hab, — Throughout India. The root. 

Vernacular. — Ohota-chand {Mind.), Chandra (Beng.)^ Harkai 
(Mar.), Patala-gandhi (Tel.), Ohuvanna-avilpori (Mai.), Covan- 
namilpori (Tam.), Sutranabhi (Can.). 

History, Uses, &C. — This shrub is mentioned in 
Sanskrit works under the named of Sarpagandh^ and. 
Chandrika. The Hindus use the root as a febrifuge, and as 
an antidote to the bites of poisonous reptiles, also in dysentery 
^d other painful affections of the intestinal canal. By some it 
is supposed to cause uterine contraction and promote the expul- 
sion of the foetus* Ainslie gives the following account of it : — 
Tsjovanna armlpodi is the name given, on the Malabar Coast 
(JEtheede, Mai. yi. 81, t. 47), to a plant, the bitter root of which 
is supposed to have sovereign virtues in cases of snake-bites 
and Si^rpion- stings ; it is ordered in decoction, to the extent 
of a pint in twenty-four hours, and the powder is applied, 
^temally, to the injured part. The plant is the Madia mustela 
of Rutnphius* (Amb. vii. 29, t. 16.) The Javanese class it 
awnong their .anthelmintics, and give it the name of 
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It may be found noticed botb by Burman in bis Thesaur. 
Zeylan. (b. 64) and Garcia ab Horto; tbe latter recommends ib 
as stoTnachio ; Bumpkius speaks of it as an antidote to poisons ; 
and Bontius, in his Hist MaU Med. Irhd.y tell us that it cures 
fever.^^ {Mat. Ind, IL 441,) It will be seen that Ainslie 
confounds it with the Radix mustela or ichneumon root 
{Ojohiorrhiza Mungos), and the natives of some other parts of 
India appear to make the same mistake. Sir W. Jones {Asiat. 
Research, iv., p. 308,) thinks it possible that this plant may 
perhaps be the true ichneumon plant. In the Pharmacopoeia of 
India its use in labours to increase uterine contractions is 
noticed upon the authority of Dr. Pulney Andy, but we have no 
other evidence of its efficacy in such cases. In Bombay most of 
the labourers who come from the Ooncan keep a small supply 
of the root, which they value as a remedy in painful affections 
of the bowels. In the Concanthe root with Aristolochia indica 
( S4psan) is given in cholera ; in colic 1 part of the root with 2 
parts of Holarrhena root and 3 parts of Jatrcpha Curcas root is 
given in milk ; in fever the root with Andrograjohis paniculata, 
ginger and black salt is used. The dose of the combined 
drugs in each case is from 3 to 4 tolSs. 

Description. — Root crooked, tapering, from i an inch 
in diameter downwards’ ; bark soft, corky, marked by longi- 
tudinal fissures, light brown ; wood brittle, showing rings and 
medullary rays visible to the naked eye ; taste very bitter ; 
odour of the fresh root acrid. The suber upon transverse 
section presents wben magnified the appearance of a piece of 
honeycomb, viz., alternate rows of long tubular cells and 
compressed cells ; the inner portion of the bark consists of 
a delicate parenchyma, loaded with starch, and traversed 
by indistinct medullary rays. The wood is remarkably 
starchy. 

Chemical compoeiiion . — The roots examined by us reduced 
to fine powder lost 7*18 per cent, when dried at 100® C. 
The ash amounted to 7*89 per cent., and was of a light 
chocolate colour, containing a marked amount of irox^ 
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a trace of manganese. On analysis tlte following results were 
obtained : — 

Petroleum ether extract, *64 per cent. 

Ether „ *846 „ „ 

Alcoholic „ 3*936 „ „ 

Aqueous „ 11*38 „ „ 

The petroleum ether extract was oily, yellow, and possessed 
an odour like that of a mixture of cedar and musk. On stand- 
ing arbox*esoent crystals separated; in alcohol the extract 
was partly soluble with acid reaction ; the insoluble residue 
was oily and contained a trace of a wax. The extract 
ed marked indications of the presence of an alkaloidal 
principle. 

The ether extract was hard and had the same odour as the 
petroleum ether extract, but in a less marked degree. Treat- 
ed with water a sightly bitter solution was obtained, which 
gave no reaction with ferric salts : by the action of dilute 
sulphuric acid an intensely bitter solution was obtained which 
contained an alkaloid. A yellow resin was also present. 

The alcoholic extract was brittle, yellowish brown and 
intensely bitter. A solution in alcohol exhibited a very marked 
greenish fluorescence. In cold water the extract was p^^rtly 
soluble, with slight fluorescence, and very bitter : ferric salts 
gave no colour reaction. The alcoholic extract was treated 
with dilute sulphuric acid and the turbid acid solution agitat- 
ed with chloroform : after separation of the chloroform, the 
liquid was rendered alkaline with ammonia, and agitated 
first with chloroform ether, and finally with amylic alcohol. 
The three extracts exhibited fluorescence when dissolved in 
alcohol* but the appearance was most marked in that obtained 
by chloroform acting on the acid solution. The chloroform 
extract deposited a yellowish granular mass on standing,' 
which was non- crystalline : in taste the extract was extremely, 
bitter : it afforded marked indications of the presence of an 
alkaloid, but was not wholly soluble in diluted splphuric addL 
The ether-chloroform extract was non-orysfcallihe, it wan 
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bitter, but the bitter taste was associated with some astrin- 
gencjTj it was wholly soluble in dilute sulphuric acid, and 
afforded marked indications of the presence of an alkaloid. 

The amylic alcohol extract was of a dark colour, and wholly 
soluble in dilute sulphuric acid, and very bitter : it also gave 
marked alkaloidal reactions. With sulphuric acid, none of the 
extracts afforded crystalline salts. 

The aqueous extract had a bitter taste; it reduced an 
alkaline copper solution on boiling: with ferrocyanide of 
potassium and acetic acid a faint turbidity was produced. The 
residue iusoluble in water contained a large amount of starch. 

At present we do not offer any opinion as to whether the 
alkaloidal principles we have referred to in the various extracts 
are identical or not : we are also at present unable to state 
whether these alkaloids are new or merely principles which 
have already been described as occurring in other plants of the 
same natural order. An analysis of the root of Ophio:cylon 
serpenbinum by W. Bettink has been published in-Haaxman^s 
Tijdschxift (Jau. 1888), where no alkaloid is reported to have 
been found, but a crystalline body related to juglone. We 
feel 'convinced that the drug examined by Bettink was not 
authenticated. Prof, Eykman has recorded the discovery A 
an alkaloid in an Indian species of Ophioxylon, and later still 
(1890), M. Greshoff has found an alkaloid giving a veratrine 
reaction with Frohde's reagent, thus substantiating our 
analysis. It is probable that as the root resembles Plumbago 
loot, Prof, BettinlFs ophioxylin was only piumbagin. 

ALLAMANDA CATHARTICA, Limu 

Fig. — Bob. Mag., t* 338. Syn, — A, Aubletii, Rohl. 

Hab, —America. Cultivated in India and has rufi wild m 
the tidal backwaters of the Western Coast and at Goa. 

Vcrnamtlctr, — Jahari-Sontakka [Mar.), Arasina (Can.)* 

History, Uses, &C. — This beautiful climbing shrub is 
very common in gardens, and is said to have been introduced 
II.— 63 
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into India from Brazil by the Portuguese* The flowers are 
offered by the Hindus in their temples, and they appear to be 
aware of the poisonous nature of the plant, as the Marathi 
name signifies poisonous Sontakka.^^ Sontakka is the name 
for Hedy ch turn Jlavum, the flowers of which have some resem- 
blance to those of Allamanda. We have not heard of the plant 
being used medicinally in this country, but Ainslie (Mat» Indm 
ii. 9,) has a short nj:>tice of it, and mentions its use at Surinam 
by the Dutch as a cathartic. Poup^e Desportes of St. Domingo 
recommonda the extract of the bark, in doses of 1 to 2 grains, 
as an excellent hydrogogue cathartic. The leaves are also said 
to have been used iu the cure of painters^ colic. In large doses 
all parts of the plant are violently emetic and cathartic. 

Description.-— A. catkartica has elliptic lanceolate leaves 
arranged in fours round the stem on very short petioles. The 
flowers are large, yellow, and funnel-shaped, and are borne at 
the ends of the branches. The fruit is globular, the size of 
a small walnut, and thickly set with long soft spines ; it 
Contains several flat seeds with a membranous margin. All 
parts of the plant abound in a thick milky juice* 

Chemical composition. — The fresh leaves were pnlped and 
digested with 80 per cent, alcohol. The green tincture was 
concentrated and when free from alcohol, the extract was 
agitated with benzole, which removed colouring matters, &c. 
The aquOous solution was then acidulated with sulphuric acid 
and agitated with ether. The extract was indistinctly crys- 
talline, and partly soluble in water, affording a dark brown- 
ish-greon coloration with feme chloride, and precipitating an 
alkaline copper solution on boiling. The portion insoluble in 
water was dissolved by alkalies with bright yellow coloration, 
and reprecipitg-ted in yellowish-brown flocks by acids. The 
original aqueous solution was now rendered alkaline and agi- 
tated with ether ; the extract did not exceed a trace, was in- 
distinctly crystalline, and afforded marked indications of the pre- 
sence of an alkaloid. The dark brown alkalme solution was now 
acidulated with sulphuric acid and agitatedVitb amylic alcohol. 
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The amylic alcoHol extract consisted of a dark brown strongly 
acid glucosidal acid, soluble in water, and forming soluble 
compounds with alkalies, astringent matter giving a dirty 
greenish coloration with ferric chloride, and dark brown 
flocks insoluble in water, -probably phlobaphene- 

We injected *496 of a gram of the amylic alcohol extract 
dissolved in water and a few drops of ammonia, into a fasting 
cat’s stomach without inducing'purgative effects. In another 
experiment we employed the dried leaves, which wore extract- 
ed with' alcohol, then dried, moistened with dilute sulphuric 
acid, and extracted with hot alcohol in the manner described 
by Stockman in his note on the active principle of Senna 
leaves (Pkarm* Journ* []3] XV., 749). Operating in this man- 
ner we isolated a glucosidal acid which had some purgative 
action when injected into a cat's stomach, and which a more 
thorough investigation may prove to be similar to cathartic 
acid. The point is of some economic importance, as the plant 
is a very common one, and has the reputation of being a valu- 
able cathartic. 

CARISSA CARANDAS, Linn, 

Ic,, t 426 and 1 289 ; jBo« 6. Oor, PL L, U 77 ; 
Bedd, JPU Sylv^i t, 19,/. 6. 

Hab. — ^Throughout India, in dry, sandy or rooky ground. 

The bark, leaves and fruit. 

Vernacular, — Karaunda, Karonda, Timukhia (Hind,), Kuru- 
mia, Karamoha (Beng,), Karavanda (Mar.), Kalaka (Tam,),. 
Kalivi-kaya (Tel,), Karekai, Xorinda (Gan-), Karamada 
(Quz,)* 

History, Uses, &C. — ^This shrub is the Karamardaka 
and Krishna-phala of Sanskrit writers, and is described in the 
Nighantas as heavy, hot, and acid when unripe, and a generator 
of the three humors ; when -ripe it is said to be sweet, light, 
and digestive, and an expellant of bilious and rheumatic humors. 
The fruit is generally made use of by both Europeans and natives 
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on accounfrof it's acid and antisoorbntic properties ; wlien unripe 
it makes a ^ood pickle and when ripe an excellent tart fruit. 

A jelly, similar to red currant also made from it by 

Europeans. In Orissa a decoction of the leaves is much used 
at the commencement oi febrile complaints. The root is 
acrid and bitterish, and is applied in the form of a paste with 
lime-juice and camphor as a remedy for itch and to keep off 
flies. 

Pescription. — A large shrub, with many dichotomous, 
rigid, spreading branches ; axils and nodes with two simple or 
forked thorns, sometimes 1 to 2 inches long* Leaves snh- 
sessilo, 1-| to 3 by 1 to IJ in., rather thinly coriaceouSj base 
rounded or retuse, tip rarely mucronate. Drupes i to 1 in. 
long, ellipsoid, turning from green to red^ tfhen black, polished, 
four or more seeded. The root-bark is remarkable for its nume- 
rous large stone cells, often more than an inch in length, which 
form a network round the wood. 

Chemical -The roots were air-dried, reduced to 

powder, and digested with 80 per cent, alcohol. The aleohol-free 
extract was mixed with water, dilute sulphuric acid added, and 
agitated with benzole, which separated an oil of the consistence 
of honey at 75® F,, and partly soluble in absolute alcohol with 
acid reaction. A trace of volatile oil was also present, with an 
odour similar to that of Piper Be tie leaf oil. During agita- 
tion with benzole a mass of dark-yellowish resin separated, which 
caked. The liquid containing the separated resin was next 
agitated with ether. The .ether extract was not more than a 
trace, and contained salicylic acid. The insoluble mass of resin 
was now separated, and the aqueous solution rendered alkaline 
and agitated with ether. The ether extract contained an alkaloid 
which gave marked precipitates with the usual reagents. The 
dark brown yellowish resin, insoluble in ether and benzole, was 
wholly soluble in ammonia, and on spontaneons evaporation left 
a brittle residue. The ammoniacal solution when freshly made 
was yellow, but on standing became green, and on spontaneous 
evaporafciou the solid residue was brownish, 
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PLUMERIA ACUTIFOLIA, Pair. 

Fig* — Wig.hi Ic, L 471 ; BoL Mag^ U 3952 ; Bot. Beg^ t, 
114, J asmine tree ( Eng,)j Frangipanier ( Fr , ) . 

Hab. — Uncertain. Cultivated throughout India, The 
hark and flowers. 

Vernaeular^ — Khair-champa, ' Sufed-champa 
Uoharohampa (Beng,), Dolo-champa (Cktz,)^ Ehera-chapha 
(Man). 

History, Uses, &C. — This plant is the convolutus 
of Rump hips (vi, 43), who states that it is not used medicinally 
in Amboyna, but remarks that its juice partakes of the nature 
and properties of Gamboge. It appears to have been intro- 
duced into India by the Portuguese from Brazil, as it is usually 
planted in the churchyards of the native Christians, in order 
that it may deck the graves with its white deciduous flowers, 
which are produced almost all the year round. The Hindus 
make use of its flowers in religious ceremonies, and have given 
theBanskrit name of Kshira-champa, milky Champa,^ ^ to the 
shrub. 30r Muhammad Husain describes the tree under 
the name of Alehin and states that the root-bark 

is a strong purgative, and also a useful remedy in gonorrhoea 
and for venereal sores* He recommends buttermilk to be 
given in cases of excessive purgation after its use. Plasters 
made of the bark are said to be useful in dispersing hard 
tumours. 

The natives of India fteqnently nse the bark-as a purgative 
and apply the heated leaves to dispel swellings, and the milky 
juice as a rubefacient in rheumatic pains, and with sandal- 
wood oil and camphor to cure itch. 

The flower buds are eaten with Betel leaves as a febrifuge. 
Dr Hov6, who visited Bombay in 1787, found the plant grow- 
ing abundantly on Malabar Bdll, which was then uninhabited. 
He remarks that the natives use it in intermittents as we do 
Cinchona. 
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Drri. J. Amadeo [Pharm. Jpiwn., April 21sfc, 1888,) has the 
following account of its medicinal uses in Porto Rico In 
small doses (8 to 12 grains) given in emulsion the milk pro- 
duces abundant bilious watery stools. The bark is a favourite 
remedy with the country people for gonorrhoea and gleet. 
Two ounces of the fresh powdered bark is placed in 8 pints 
of eau sucree and exposed to the sun for four days, being 
shaken occasionally. A wineglaaaful is administered fonr 
or five times a daj, together with refreshing and mucilagi- 
nous drinks, and the use of tepid baths. Tho action 
of tho drug is at first purgative, afterwards diuretic. An 
extract of tho bark may be used beginning with 3 — i grains 
daily to be gradually increased to 14 or 15 grains, or a 
wine (1 oz. to 1 litre) may be given in liqueur glassfuls 
three times a day. The decoction of the bark is a powerful 
antiherpetic. 

Chemical The milky juice collected by do Vrij 

and evaporated to dr 3 rnefls at 100®, was found to yield 30*5 per 
cent, of residue, consisting chiefly of an organic calcium salt, a 
kiud of caoutchouc, and resins. To isolate tho calcium salt 
A. O. Oudemans exhausted the substance with pctrolouin- 
naphtha, and treated the residue with dilute acetic acid, wliicb 
dissolved the salt, while parts of the plant and a humus-liko 
mass remained behind.' On concentrating the solution, cal- 
cium salts of different forms separate out, all, however, con- 
taining the same acid, Plamierie^ 0^ 

The free acid is obtained by converting the calcium salt into 
potassium plumierate, decomposing the latter with sulphuric 
acid, and extracting the solution with ether. It is readily 
soluble in alcohol and freely but slowly in ether. In cold 
water it dissolves but very sparingly, and from a hot solution it 
separates in microscopic crystals, or on slow evaporation in 
indistinct crusts. It melts at 139®, and decomposes at a 
temperature a few degrees higher, giving off first water and 
acetic acid, then an oily distillate having the odour of cinna- 
mic aldehyde, while a small qnanlaty of a crystalline substance 
sublimes. When the oil is oxidised, a crystalline add is 
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formed. On melting plumieric acid with potash, an acid is 
formed, giving the characteristic reactions of salicylic acid. 

Plumieric acid is moat probably a methoxybhydroxycinna-* 
mic acid {C®H“(OH)^(CBPOH)(COOH), and forms four series 
of salts, according as only the carboxylic hydrogen, or in addi- 
tion one or more of the three hydroxy lie hydrogens, is replaced 
by a metal, when, plumieric acid is oxidised by a dilute solution of 
chromic acid, it is redissolved into formic acid (or carbon dioxide) 
and the acid which is very sparingly soluble in water ; 

its silver salt, Ag’O*^^ peparates from a warm solution 

in fibrous crystals. 

When plumieric acid is heated with water and sodium amal- 
gam on a water bath, it combines sloWly with hydrogen to 
form hydroplumierio acid, which on evaporation of 

its ethereal solution, separates as a varnish, becoming crystal- 
line on standing, and freely soluble in water. {JiVaW Diet, qf 
Ohem. viii., p.l656.) 

Totelcology . — The use of this bark as a purgative is not 
without danger, as several Oases of death from excessive purg- 
ing after its use have been, recorded. In a case reported in 
1886, by Surgeon K. B. Kirtikar {Trans. Bombay Med. a/nd 
Phys. Soc.) the quantity taken was about a square inch; this 
was pounded, mixed with water, and swallowed by a man aged 
25 as a remedy for colic. The symptoms were vomiting, 
depressed heart's action, and somewhat dilated pupils. S. 
Arjun {Bombay Brugs^ p, 210,) states that the blunt ended 
branches are used to procure abortion. We are not in a posi- 
tion to state whether plumieric acid is the active principle 
or not. 

Ichnocarpus frutescens, Br. Wight le. t. 430, 
Burm. Zegl.f t. 12, /.I, is an extensive climber. Leaves very 
variable, 2 to 3 by } to IJ inch, petiole inch,, cymes 1 to 3 
inches, axillary and in terminal panicles, rusty-pubescent, 
branches short, triohotomously divided or 3-flowered, pedicels 
longer or shwter than the corolla, calyx-lobes ovate, Obtuse or 
subacute, eglandular. Corolla about i inch m diameter; 
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purplish^ twice as long as the calyx, lobes twice as long acs the 
tube, falcate, acuminate, mouth and margins sparingly bearded* 
Disc'glands, 5, erect, slender, capitate, much longer than the 
hairy ovary. Stylo very short. Follicles 3 to 6 by J inch, 
very slender, cylindric, curved, acute. Seeds ^ inch, very 
slender, not beaked; coma scanty, white. {FL Br. Lid.) The 
plant is described by Roxburgh (dLs. Bes. 1,261) under its native 
name of 8yama or Sj^amaZaia ; it is a native of the Western 
Himalaya, Tipper Grangetic Plain, Bengal, the Deccan Peninsula 
and the Southern Concan. In tho Northern Concan and Guzerat 
it appears to be unknown. In Hindustan and Bengal it 
is known as Syamalata, '' black-creeper, and in the Deccan 
Peninsula as Krishna-sariva ; the Canarese name is Kari- 
umbu, black-creeper.'’^ 

The roots arc somewhat similar 'in appearance to those of 
Hemidesmus, but ravo not the same coumarin odour. The 
bark is of a dark bro wn colour, and adheres closely to the wood, 
which is much harder, and differs in structure from that of 
Hemidesmus in having a large central pith. The roots are seldom 
branched, but here and there a few fine fibres are given off ; 
they are almost tasteless. For the properties and uses of this 
plant, the reader is refoiTod to Hemidesmus, 

GJiBfivhcdl coMipos/ttow-.— — The root contains a caoutchouc-like 
substance soluble in' benzol, and a soft, brown, tenacious resin 
.soluble in ether. Treated with alcohol the powdered root 
affords about 10 per cent, of dry extract, containing red colour- 
ing matter, tannic acid, and a small quantity of coumarin. 
The tannic acid strikes a green colour with ferric chloride, and 
if to this green mixture a drop of soda solution is added, a 
bright blue zbne is seen to surround the red coloured spot 
formed by the alkali. This reaction is peculiar to cincho- 
tannic acid. No alkaloidal body could be detected in this drug. 

Vinca pusilla is the Kupa-veela of Rheede {HorL Mai 

33), who states that the plant boifed in oil ia rubbed on 
the loins in lumbago. 
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CRYPTOSTEGIA GRANDIFLORA, Br. 

Fig. — Bof. Beg., t. 435; Wight le,, t. 832, and HI. ii, fc 
162, 9 ; Beickb. le. Exot., t. 132. 

Hab. — Africa or Madagascar. Ifc is cultivated and b€Ui 
run wild in various parts of India, 

yfTAdcxiloLT^ — Vilayati-v^kliandi {MaT.)y Palai {Mal.Y 

History, Uses, &C* — This ornamental climbing shrub 
has been named Vilayati^vakhandi, foreign Vakhandi/^ by the 
Mar&thas from the resemblance of its foliage to that of 
Gymnema sylvestre (V^khandi). 

It has attracted attention on account of a caoutchouc pre- 
pared from its milky juice at the botanic garden, Hydei*abad, 
Sind, in 1882, (See Wdtts* Diet, Seen, Prod, of India ii., p. 
625), We notice the plant as a case of poisoning by its leaves 
has been reported in the Bombay Chemical Analyser^s Beport 
for ] 877-78. In this case the pounded leaves mixed with water 
are said to have been swallowed. Persistent vomiting came 
on balf-an-hour afterwards, and the patient — ^a male adult — 
died in fifteen hours, apparently from exhaustion. There was 
no purging, and no head symptoms were present. 

Uascription. — An extensive climbing shrub, leaves 3-— 
4 by to 2 in., coriaceous, glossy above, nerves many, spread- 
ing, arched,^ far base acute; petiole % to f in.; cymes short, 
spreading, peduncles and branches stout, hoary or glabrous ; 
bracts caducous; corolla pale pinkish purple, tube and throat 
in, long, limb often 2 in. diam., lobes acute ; follicles 4 — 5 
by 1 — li in., broadest near the base, straight, woody ; seeds 
J in, long, oblong-ovate, compressed, narrowed upwards ; coma 
in., very firie, {FL 7?r. Jnd, iv., p. fi.) 

II - -S4 
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Chemical composihon, — The l^ves contain a caoufcchnnc-like 
body (described by Wanen' — See Watt*8 Diet* JEcon> Prodm 
Vol. lu, p. 625,) andaftord 14*5 pet cent, o^ ash. The aqueous 
solution ot an alcoholic extract is coloured green with ferric 
chloride, precipitated yellow With plumbic acetate and strong 
alkalies, and is unatfected uy tannin, a^kaloidal reagents and 
gjSlatine. Evaporated portions were cryststthaup, atildxlissOlYed 
with evolution of gas in strong^ sulphuric .acid with an.orange^ 
colour, turning brown when boated. The solution when satu- 
rated with ether and allwed to stand with an exncsA- of the 
ether, threw out a number of crystals on the sides, of the 
vessel. These crystals appeared white in the presence of the 
mother, liquor, but when removed by filtration and washed, 
they had a slight yellow tinge. They were soluble in alcohol^ 
but’sparingly so in ether and water, and insoluble in benzol and 
chloroform. Alkalies and li me and baryta water dissolved theux 
with a yellow colour, and a soluble compound was formed 
with magnesia. -No colour was given with ferric salts unless 
the substance was previously neutralized, and then a green 
solution was produced. The crystals dissolved with a yellow 
Cjolour in sulphuric acid discharged on dilution with water, 
JVnd in nitnc acid with a transient red brown colour. The 
crystals were acid in reacpitm and blackened steel when lett 
in contact with it;-they mdted at. 168^ O. The mother ijquor 
turned green and precipitiated with ammonia, and showed 
evidence of a large amount of glucose by readily reducing 
Fi: hling's solution. 

The leaves were powdered and given to animals to test their 
alleged poisonous properties. 5 to 10 grain doses were given to 
several chickens, 2 grams was given to a dog, and 5’ grams, 
i*epresenting 20 leaves, was given to a fowl, with ^ 
whatever in either case. The* inspissated aqueous extinct from 
20 grams of the leaves was administered to a guinea pig with* 
Out affecting Hs health. We must therefoife conclude thaii the 
leaves are not poisonous, and: could not been the cause of 
the persistent; vomiting in the case reported by the Bombay 
Chemical Analyser. 
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ASCLEPIAS CURASSAVICA, Linn, 

Fig. — t. 81. Bastard Ipeoaciianha {Eng.), 
Asclepiade de Carabao {Ft,). 

Hab .—West Indies. Introduced into India. 

Vernacular, — ^Karki (Mar,), Knkatundi {Eind,), 

History, Uses, &C* — This perennia: herb is indige- 
nous to South America and the West Indies, where, in common 
with several other species of Asclopias, it is known as Milk- 
weed, Silkweed or Wild Cotton. All of these plants have 
properties similar to Oalotropis. The root of A, ciirassavica 
is employed in the West Indies as an emetic, and the milky 
juice which, when dry, forms a tough adhesive pellicle, is 
used to" close wounds and excoriacions of the skin. In Mar- 
tinique the plant is called Ipecacuanha bLanc, and in Guada- 
loape Herbe d Madame Boivm, and the root is used iu the 
same doses as Ipecacuanha, Introduced into India as a 
garden plant it has now run wild in many places, but, as far 
as we know, is not used medicinally by the natives. 

Dr. (jl-uimaraes {Times and Gazette, 1881, p. 651,) found it 
to act directly upon the organic muscular system, and espe- 
cially upon the heart and blood vesseLs, causing great con- 
striction of the latter and distension of the larger arteries, 
becondarily it occasioned great dyspncBu, vomiting and 
diarrhoea. 

Description. — ^Boot-stock short, abruptly divided into 
numerous fchiu, pale yellowish-brown, and internally whitish 
rootlets. The ,bark is thin, and when fresh exudes a milky 
juice; taste bitter and somewhat acrid. A section of the root 
bark placed under the microscope shows from without in- 
Wardsr^Iei, a suberous. layer ; 2)xd, several rows of large cells 
oianta^ing conglomerate raphides, with starch and giauular 
matter ; tind, a vascular zone, two or three large dotted vessels 
bningit-sknated . at the camb-iutn end of each m ^.jllary ray 
where it projects into the bark. 
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The plant may be easilr recognised by ite oleander-like 
leaves, and red. and orange flowers in terminal bnncbes. The 
follicles are like radish pods. 

Chem/ital composition. — Dr. Gram {Archiv.f. ectp* Path* ti. 
Pharm. xix., 884,) has found the^ plant to contain an active 
principle of a glucosidal character, which he has named ascfe- 
jpiadin,^ and appears to consider a purer form of the ascle- 
piadin of HarHack and the of Fenenlle. This 

wbstanco was yellowish, amorphous, and when freshly pre- 
pared very solnbJe in water ;> but eith&t in solution or in a 
.dry state it ^oiddy decomposed, sugar being separated, and 
the rtesidaal compound becoming in proportion insoluble in 
water and inert. From an ethereal solution crystals .gradually 
separated out, apparently identical with List's oscfejpione, and 
quite inactive physiologically. 

The physiological action of the unaltered asclepiadin waa 
found to closely resemble that of emetin, but in view of the 
instability of the compounds Dr, Gram doubts whether it can 
be advantageously introduced into medicine. 

Asclepione, was discovered by C. List in the 

milk sap of Asclepiaa syriaea. {QmeUn Handle 17, 368.) 
Feneulle separated a resinous substance and a bitter principle 
(asclepin) from Asclepias Yvncsioxicum. [J. Pha/mt. 11, 305.) 

CALOTROPIS GIGANTEA, B. Bn 


Fig . — Wight III, t. 1S5; Griff. Jo. FI. As., t. 2Q1, 898. 
Gigantic; Swallowwort {Eng.)^ Arbre a sole (Fr.). 

Hab. — ^IlrougLoni India, Malay Islands, S. China. 


CALOTROPIS PROCERA, S. £r. 

Fig. — Wight lo., t. 1278i Eeutl and Trim., i. 176 

Hab.— W. and Central India, Ava, Persia to Africa. 
The root bark, milky jnioe and flowers. 


Akanda (Peni,.), Akra,Bni 
JiJ1eda,chettu^ MimdsTamo 
(leL)j Akado (Crwc.), Ekke-,yakke-gid» (CmiA 
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History, Uses, &C.— Calotropis is mentioned by the 
earliest flinda writers, the leaves, arJcapattrciy arkaparna, 
sau leaf” or ^‘lig'htning leaf/^ so called from their caneiform 
\.shape, were used in Yedio times in Snn -worship. According 
to the Shatapatha Brdhmana every part of the human form 
was supposed to be represented in the diiOferent parts of the 
plant, nevertheless it would appear to have been di*eaded 
{Panchatantra L 67), and was supposed to blind those who 
approached it. {Mahahkarata i. 716.) These myths appear to 
have arisen from the Hindus attributing to the plant the pro- 
perties possessed by lightning and the sun^s rays. (De Guber- 
natis.) As a medicine Calotropis is noticed by Susruta and 
other medical writers, some of whom mention two varieties, 
arkay and alar hay a white-flowered kind.” Calotropis bears 
many synonyms in Sanskrit, such as Rudra, Aditya, Surya- 
pattra and Mandara, from the last of which is derived the 
vernacular form Madar. 

In Western India, and probably elsewhere, there is a curioiia 
superstition that a leaf of 4he Akra (Arka) fetched from the 
tree with certain ceremonies is oi jrs^ in tedious labour. The 
friends of the woman take a packet of betel nut and leaf and a 
piece of money, and proceed to the plant, which they address 
in the most respectful manner, placing the betel packet at its 
root and asking for the loan of one of its leaves, which they 
promise to return shortly. They then take away a leaf and 
place it upon the head of the parturient woman, where it re- 
mains for a short time, and is afterwards returned to the plant. 
This practice appears to be counected with the worship of the 
Maruts or winds, demigods subject to Rudra, to whom these 
plants are sacred. The Mai'uts are worshipped on Saturday 
with a garland of the flowers. The twigs are used as satn^tdhait, 
and the leaves are used by some iu the shati puja to propHiate 
the goddess of parturition Calotropis is also the hul or Arbor 
genet alionis of the Bhanddri caste, whose business it is to tend 
%ne palm gardens and extract the juice of the trees* Another 
custom general amongst all castes of Hindus is that a man 
%ho has lost three wives must make his fourth marriage with 
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the Arka tree, afoer which he may take a fouifch humaia' wife. 
The object of this seems to be to transfer the ma-Q^s ill-luck to 
the plant. The ancient Arab tribes appear to have held snper*- 
stitions notions about Oalotropis, probably connected with 
Sun-worship, C. 'procera was first described by Abu Hanifeh 
circa 270 A.H. in his Book of Plants. Prom the Kdoxusand the 
Taj-el-arus we learn that Ushar was used by the Arabs in the 
Time of Ignorance along with (salaa) in the praoticov called 
^Iw (tasliaa) which was observed in time of drought or barren- 
ness of the earth. It consisted in tying the dried plants to the 
tails of wild balls, setting fire to them, and driving the animals 
down from the mountains, seeking to obtain rain by the flame 
of fire, which was likened to the gleaming of lightning. The 
Salaa from Abn BLanifeh^s description appears to ^ have been 
a kind of Cuscnta. According to the Burhan, (ushr) is- a 
Persian name for all plants having a milky juice, and especially 
for the plant known in Hindustan as Ak, It would therefor© 
seem that Ushar is not an Arabic word, as generally stated in 
the Dictionaries, but of Arian origin, and perhaps connected 
with the Sanskrit verb ^ to burn. The wood is considered to 
make the best charcoal for thp preparation of gunpowder, and 
Ushar silk C? used^to stuff cushions by the Arabs, and also 
to make tinder (makhad), called by the Tartars yilish. Ibn 
Sina notdoes Ushar, and an exudation obtained from it called 
Sakar-el-ushar ; he also mentions a superstitious notion that it is 
fatal to sit under the tree. The author of the MinhaJ describes 
8itkar-el-ushar as a gum which exudes from the inflorescence 
of 'the plant and gradually hardens, (pe remarks ibat people 
say that it is a dew which falls upon the plant and concretes 
like manna,) Some medical writers confound it with Sakarr- 
el-tighaL Abu Hanifeh and the author of the Obab describe 
it as an exudation from the fiow^jnng parts of the plant. The 
best authorities describe its properties as similar to those of the 
Juice of the plant, it would therefore seem to be nothing mqre 
than au exudation of the juices of the plant which naturally 
contain some sugar. Oalotropis is not mentioned by Greek or 
Bomau writers, but some' Mahometans give Hejfikiytts as its 
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Y nnani name; this appears to be a rorruptiop of the word ^dOcos^ 
most holy/^ or under divine protections’^ and was probably 
applied to the plant by some of the Syriatx physicians who 
instructed the Arabs in Greek medicine. The modern Persians 
call C, p*or«raKhark and Darakht^i-zahrnak, or '^"poison tree.” 

By fiindu physicians the root bark is said to promote the 
secretions and to be useful in skin diseases, enlargements of 
the abdominal viscera, intestinal worms, cough, ascites, 
anasarca, &c. The milky juice is regarded as a drastic pur- 
gative, and caustic, and is generally used as^ such in combina- 
tion with the milky juice of Muph^tm neriifolia* The flowers 
^re considered digestil^e, stomaohic, touic and useful in cough, 
asffima, catandi and loss of appetite. The leaves mixed with 
rock salt are roasted within closed vessels, so that the fumes 
may not escape. The ashes thus produced are given with 
whey in ascites and enlargements of the abdominal viscera. 
The following inhalation is prescribed for cough : Soak the 
powdei*ed root bark of Arka in its own milky juice and dry. 
Bougies are then prepared from the powder, and their fumfs 
inhaled. The root hark, reduced to a paste with sour conjee 
(rice vinegar), is applied to elephantiasis of the legs and 
scrotum. The milky juices of G, gigantea and Buphorhia 
neviifolia are made into tents with the powdered wood of 
Metberis aaiatica, fdr introduction into sinuses and fistulce. in 
ano. The milky juice is applied to carious teeth for relief of 
pain.” An oily preparation (Arha tmla) made by boiling to- 
gether' 8 parts Sesamum oil, 16 parts Calotropis juice, and one 
part turmeric, is said to be useful in eczema and other eruptive 
skin diseases. In the Ooncan the milk with powdered mustard 
is applied as a lep to rheumatic swellings, the flowering tops 
pounded and boiled with molasses, are given in doses of about 
one drachm every morning as a remedy for asthma. In want 
of virility the following prescription is in vogue: Take 125 of 
the flowers, dry and powder, then mix with one tol4 each of 
cloves, nutmegs,' mace and pellitory root, and make into pills 
of SIX massas each. One pill may be taken daily dissolved in 
milk: 
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Tli0 Anthor the Makhz^n-el^adur'lya says there are three 
varieties of Calotropis — a large kind with white flowers, 
large (eaves, and ranch milky juice, it is found near towns and 
the habitations of man;' 2nd, a smaller kind with smaller leaves, 
the flowers white eiternafly but lilac within; 8rd^ a still 
smaller plant, with pale yellowish green flowers* The second 
and third kinds vgrow in sandy deserts* The properties of all 
three are similar, bub the first kind is to be preferred, as it 
produces the largest quantity of milk. The juice is described 
as caustic, a purge for phlegm, depilatory,, and the most acrid 
of all milky juices. Tanuers use.it to remove the hair from 
skins. Medicinally, it is useful in ringworm of the scalp, and 
to destroy piles; mixed with honey it may be applied to aphthae, 
of the mouth ; a piece of cotton dipped in it may be inserted 
into a hollow tooth to relieve the pain. Hakim AJir Ahdol 
Hamid, in his commentary upon the Tuhfat, strongly 
recommends Calotropis in leprosy, hepatic and splenic ejilarge- 
itaients, dropsy and worms. A peculiar method of adrninistra' 
tiott is to steep different kinds of grain in the milk and- then 
administer them* The milk itself is a tavourite application to 
painful joints, swellings, A;o., the fresh leaves also, slightly 
roasted, are used for the same par[>oae* Oil in which the Jeavea 
have been boiled is applied to paralysed parts; a powder of the 
dried leaves is dusted upon wounds to destroy excessive 
granulation and promote healthy action. 

All parts of the plant are considenred to have valuable altera- 
tive properties when taken in small doses. 

C. procera was observed in Egypt by Prosper Alpinns 
(A. D. 1580 — 84), and upon his return to Italy was badly 
figured, and some account given of its medicinal properties^ 
{De plants AEgypii, Venet. 1592, cap. 25.) A much more 
correct figure was published in 16fl3 bv hia commentator Yes- 
ling. Hheede {EorL MaL n., t. 31) figtires a wkite-flowered 
CniotTopis (Bel-ericu) and a lilac {Mrv&n), and Rumphius 
{Sort Amb, vii*, t. 14, f. 1) figures C. nad^er the name 

of Madarous. Roxburgh (IT., 30,) gives a botanical descrip- 
tion of C. gigantea under the name of Afichpina ginant^Hi and 



ASCLEPIABE^. 


483 


tnenfcioiia the medicinal uses to tvhich it is applied by the 
natives of India. Ainslie, in hia Materia Mediba of JECindits^^ 
t<m (1813), mentions two kinds o£ Galbti^pis, and in the 
Materia Indica he says, Both plants in their leaves and stalks 
contain much milky juice, which, when carefully dried, is 
considered as powerfully alterative and ■ purgative, and has 
been long used as an efficacious remedy in the Sloosittim (lepra 
Arabum) of the Tamools ; the dose about the quarter'of a 
pagoda weight in the day, and continued foi^ ‘some ’j^eeks. 
The root of the Yerciim has a bitter and somewhat acrid, * or 
rather warm taste; it is occasionally given in infusion as* a 
stimulant iu low fever. Of the other variety, the Vullerhoo^ 
the bark is warmish, and when powdered and mixed with a 
certain portion of margosa oil, is used as an * external applica- 
tion iu rheumatic affections. In the higher provinces of Ben- 
gal the Arka is supposed to haveantispasmodic qualities. Mr. 
Rohiusou has written a paper on elephantiasis,' which may be 
seeij in Vol, X. of,the tTbwru. of the Medico^Qhirwrgical Sob^ty^ 
extolling the madar root (Yercum Vayr) as most efficacious in 
that disease, AO also in venereal affections. In elephantiasis ' 
he gave it in conjunction with calomel and antimonial powder, 
in a pill, consisting of half a grain of calomel, three of anti- 
monial powder, and from six to ten of the bark of the madar 
root, every eight hours. Mr. Playfair has ako written a paper 
on the same root which may be seen iu Vol. I, of the JSdiv . 
Med, Ckirurg. Trane, y p. 414, wherein ho speaks in praise of 
the alterative, stimulant, and deobstruent virtues of the bark, 
or rather rind below the outer crust of the root, reduced to 
fiue powder, in cases of syphilis, lepra, hectic fever, &o., dose 
from grs. 3 to 10 or 12, three times iu the day, gradually 
increasing it. Messrs. Robertson, Playfair, and others seem 
chiefly to dwell on the virtues of the rind or bark of the 
root ; but I must observe, that in Lower India, where I. wa^ 
for many years, I found the simple dried milky juice con- 
sidered as inflnitoly more efficacious ; and later icommunioa-*^ 
tions from the Bast conflrm me in this opiuic^u/^ (Op, cU, I., 
p. 487.) 

IL— 55 
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The emetic propertied of Calotropis were brought to the 
notice of the profession in Europe by Dr. Duncan in 3829 
{Edin. Med* and Surg. Journ., XXXII*, p* 65), and they are 
noticed in the Bengal IMa'pensatcyry ^ where the drug is recom- 
mended as a substitute for Ipecacuanha. Since the publication 
of that work abundant testimony in its favour has been col- 
lected, a summary of which will be found in the Pharmacopoeia 
of India. Duncan (1829) made a chemical examination of the 
root bark, the activity of which he referred to an extractive 
matter which he termed Mitdarine. A kind of gutta-percha 
was obtained from the juice of this plant by Dr. Riddell, 
Superintendent Surgeon H. H. the Nizamis Army, in 1851* 
{Journ* Agri-EorL Soc. of India, Vol. YIIL) In 1853 it was 
examined by Prof. Redwood, who found it to possess many 
properties in common with the gutta-percha of commerce. 
No further trial of this substance appears to have been made 
during the last 37 years. 

Modern physiological research has shown that the juice 
applied to the skin acts as an irritant, the practice of apply- 
ing it with salt to bruises and sprains to remove pain is there- 
fore rational; also the application of the fresh bark, in chronic 
rheumatism. Given internally in small doses the drug stimu- 
lates the capillaries and acts powerfully upon the skin, it is 
therefore likely to be useful iu elephantiasis and leprosy. 
{Casanova.^ The benefit derived from the administration of 
the flowers in asthma is probably due to their nauseant action. 
Tn large doses Calotropis causes vomiting and purging, acting 
as an irritant emeto-cathartic. 

Description. — The root barks of C. gigantea and 
£?. procera are similar in appearance, and occur in short 
quilled pieces to J of an inch thick. The outer surface is 
yellowish-groy, soft and corky, Assured longitudinally, and 
can be easily separated from the middle cortical layer, which is 
white, friable, and traversed by narrow brown liber rays. The 
taste is mucilaginous, bitter and acrid, and the odour peculiar. 

Microscopic structure * — Iu both kinds of root bark the suber 
cona^ts of large thiu-walled cells, generally polyhedral. The 



asclbpiadeje:. 


435 


parenchyme of tlie middle cortical layer is loaded with starch 
and contains some sclerenohymatons cells. The cells of the 
medullary rays also contain starch and crystals of oxalate of 
lime. In the middle layer are numerous laticiferous vessels, 
the contents of which are of a brown colour, 

Chemical composition . — The authors of the PJiarmacographia 
state, that by following the process of Duncan, 200 grammes 
of the powdered bark of C. gigantea yielded nothing like his 
mudarine, but 2*4 grammes of ah acrid resin soluble in ether 
and alcohol. The latter solution reddens litmus ; the former 
on evaporation yields the resin as an almost colourless mass. 
When the aqueous liquid is separated from the crude resin, 
and mnch absolute alcohol added, an abundant precipitate of 
mucilage is obtained, and the liquid now contains a bitter 
principle, which after due concentration may be separated by 
meaus of tannic acid. Similar results were obtained by 
exhausting the bark of C. procera with dilute alcohol. The 
tannic compound of the bitter principle was mixed with 
cai^bonate of lead, dried, and boiled with spirit of wine. This 
after evaporation furnished an amorphons, very bitter mass, 
not soluble in water, but readily so in absolute alcohol. The 
solution is not precipitated by an alcoholic solution of acetate 
of lead. By purifying the bitter principle with chloroform or 
ether, it is at last obtained colourless. This bitter matter is 
probably the active principle of Oalotropis ; they ascertained by 
means of the usual tests that no alkaloid occurs in the drug. 
(Op, citj 2nd Ed., p. 426.) Drs. Warden and Waddell (1881) 
commenced an examination of Maddr root bark in Calcutta, 
and obtained a substance crystallizing in nodular masses, 
’wbich they thought would prove to be the Aselepione of List, 
but subsequently ( 1885 ), upon Warden continuing the investi- 
gation of the drug in the Chemical Laboratory t)£ the Gesun- 
dheits Amt, Berlin, he found the substance supposed to be 
aselepione to have a composition corresponding with the for- 
mula whereas List’s aselepione Is represented by 

the formula 
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The white caalitlj)wer masses of crystals obtained in Berlin 
were found to agretp closely, as regards their melting point and 
behaviour with solvents, with a substance called Alhwn^, obtained 
by Payen from gu^ta-percha' (Jaihreshericht iihjrrdie Fortsch. 
der ChimiB, 1852, p. 643), they were accordingly named 
Madat-albcm. A yellow resin associated with madar-alban in 
the drug was found to agree, in behaviour with reagijnts, with 
the Fluavil found by Payen in gutta-percha, hut as regards 
chemical composition the madar-alban and madar-fitwivil 
differed from the alban and fluavil of gutta-percha. Dr. " 
Warden also separated from the drug a yellow hitter resin , 
which is probably the active principle, and Caoutchouc, 

He found the peifoentage of the various principles (the re* 
suits being calculated on the bark containing 8*079 per cent. 


of water) to be — 

Madar-alban. .0*640 

Madar-fluavil ..2*471 

Black acid resin ..0*997 

Caoutchouc free from M,-alban and M.-fluavil..v 0*855 
Yellow bitter resin (active principle) 0*093 


The fact that the sap of the Madar plant contains in addi- 
tion to Caoutchouc two prinpiples analogous to the alban and 
fluavil of guttarpercha is aj point of some interest, as madar 
gutta-percha has been recommended as a substitute for the 
commercial article- For fuU particulars of the chemical exa- 
mination, see Fharm, Joumi, Aug. 22nd, 1885. 

TorAcology , — In India Cilotropis juice is used for the pur- 
pose of infanticide by the pastes among which that custom 
prevails, being placed in the mouth of newly-born female 
inlants. It is also, like othe^* emeto-cathartics, sometimes jbak^n 
by worn on to procure abortion, and a few cases are on record 
of its having beeu used for suicidal purposes. Xdke other 
irritant vegetable juices it is not . uncommonly used locally to 
produce abortion ; usually a stick is armed wi^ cotton impreg- 
Mted with the juice and an attempt is to introduce it 

into the os uteri, and leave it there until utorine contractions 
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are induced, but) this operation often fails from awkwardness 
on the part of the operator, and it is not unusual to find that 
the stick has been forced through the uterine walls. Another 
method of procedure is to select a twig of the plant, and after 
removing the leaves and making it as smooth as possible, to 
introduce it into the os uteri, or failing this to allow it to remain 
in contact with the parts. Pessaries also, containing the 
irri tilting juice of this and other plants, are placed in contact 
with the uterus to induce uterine action, 

Comumerce, — The flowers are to be found in the shops, but 
not the root bark, Or leaves, no doubt from the circumstance 
that the plant is everywhere found wild and can be collected 
as required. 

TYLOPHORA ASTHMATICA, W. 4*. A 

Fig. — Wight Ic,j t, 1277; BentL and Trim.^ t. 177; Boi, 
Mag., t 1929, 

Hab„— N. and E. Bengal, Assam to Burma, Deccau Penin- 
sula, Ceylon. The root and leaves. 

Verfiacular. — Jangli-pikw^n, Antamul {Bind.), Antomdl 
(Beng.), Kach-churuppan, Nay-palai, Pey-pdlai (Tam.), 
Pitkari, Kharaki-rasna (Mar.), Verri-pala, Kukka-pala (Tel.), 
Valli-pala (Mai.), Adumuttada (Gan.). 

History, Uses, &C. — The medicinal properties of this 
plant appear to have been long known to the natives of those 
parts of India in which it occurs, but we can find no evidence 
of its ever liaying been- an article of commerce, nor are we 
aware of its having been described in any of the standard 
Hindu or Mahometan worlca on Materia Medina ; though it may 
perhaps be the Antri or Antra-pdchaka of Sanskrit writers.* 
The Hindi name Antomdl is derived from ant, the entrails/' 
and mul, ^ a root.'* The expression &nt girna Signifies ** to 
suffer from dysenteric symptoms/' literally “'to void the intes- 
tines/* Roxburgh says of it : — ** On the coast of Coromaii-' 
del, the roots of this plant have often been used as a substitute 
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for Ipecacuanlia. I have often prescribed it myself, and always 
found it answer as well as I could expect Ipecacuanha to do ; 
I have also often had very favourable reports of its effects 
from others. It was a very useful medicine with our Euro- 
peans who where unfortunately prisoners with Hyder Ali 
during the war of 1780-88. In a pretty large dose it answered 
as an emetic 5 in smaller doses, often repeated, as a cathartic, 
and in both ways very effectually. Dr. Russell was informed 
by the Physician General at Madras (Dr. J. Anderson) that he 
had many years before known it used, both by the European, 
and native troops, with great success in the dysentery which 
happened at that time to be epidemic in the camp. The store 
of Ipecacuanha had it seems been wholly expended, and Dr. 
Anderson finding the practice of the native doctors much 
more successful than his own, acknowledged with his usual 
candour that he was not ashamed to take instructions from 
them, which he pursued with good success ; and collecting a 
quantity of the plant which they pointed out to him, he sent a 
large package of the roots to Madras* It is certainly an 
article of the Hindu Materia Medica highly deserving atten- 
tion.^* {Flqra Indica II., 34, 3e.) Ainslie states that the 
Vytiaus prize the root for its expectorant and diaphoretic pro- 
perties, and often prescribe it in infusion to the quantity of 
half a teacupful for the purpose of vomiting children who 
suffer much from phlegm. Prom possessing virtues some- 
what similar to those of Ipecacuanha it has been found an 
extremely nseful medicine in dysenteric complaints, and has, at 
times, been administered with the greatest success by the 
European practitioners of Lower India. (Mat Ind. ii., 83.) 
More recently we have the testimony of O'Shaughnessy and 
Eorkpatrick to the value of the drug as an emetic, and as a 
substitute for Ipecacuanha in the treatment of dysentery, and 
the opinion of these physicians is confirmed by the reports fur- 
nished to the Committee who superintended the pareparation of 
the Pharmacopoeia of htdia^ by Dys. Bidie, Oswald, Sheriff 
ard others. Dr* J. Kirkpatrick ( CaL of Mysore Drtiya) says: — 
I have administered this medicine in at least a thousand 
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cases, and found it most valuable. In dysentery^ and as a 
simple emetic, it is in every way comparable witb Ipecacuanha. 
The dose is from 20 to 30 grains, with half a grain or a grain 
of Tai'tar Emetic, if strong emesis is required. If the dysen* 
tery distinctly arise from intermittent disease. Quinine ia con- 
joined. The form of the medicine I use is the powder of the 
dry leaf/' Tylophora is also employed in Mauritius* where it 
is known as Ijpeca sauvage or Ijpeca du pays. In the Indian 
Fharmacopoeia the leaves have been made official. In the 
Con can 1 to 2 tolds of the juice are given as an emetic j it is 
also dried and made into pills which are administered in dysen- 
tery. The pills are as large as the seed of Fha^olus Mungo } 
one piU is sufficient to produce one copious stool. 

Description. — The leaves are opposite, entire, from 2 to 
5 inches long, | to 2 i inches broad, somewhat variable in out- 
line, ovate or sub-rotund, usually cordate at the base, abruptly 
acuminate or almost muoronate, rather leathery, glabrous 
above, more or less downy beneath with soft simple hairs. 
The pedicel which is channelled is i to f of an inch in length. 
In the dry state the leaves are rather thick and harsh, of a 
pale yellowish green ; they have a not unpleasant herbaceous 
smell, witb but very little taste. Tho root consists of a short, 
knotty, descending root stock, about ^ of an inch in thickness, 
emitting 2 to 3 aerial stems, and a considerable number of 
wiry roots. These roots are often 6 inches or n ore in length 
by ^ a line in diameter, and are very brittle. The whole drug 
is of a pale yellowish brown; it has no considerable odour,buta 
sweetish and subsequently acrid taste. In general appearance 
it is suggestive of valerian, but is somewhat stouter and larger. 

Chemical composition. — A concentrated infusion of the leaves 
has a slightly acrid taste. It is abundantly precipitated by 
tannic acid, by neutral acetate of lead or caustic potash, and is 
turned greenish-black by perchloride of iron, Broughton of 
Ootacamund obtained from a large quantity of leaves a small 
amount of crystals — insufficient for analysis. Dissolved and in- 
jected into a small dog they occasioned purgingand vomiting. 
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A. re^Bxanainatioii of the drug by one of us (D. H.) shows 
xiiat'^tM>t]i the leaves and root contain an alkaloid, Tylophorine, 
whidh is crystalline and forms a crystalline hydrochlorate. 
The solution of the alkaloid is precipitated by tannin, iodine 
in potassiam iodide, potassio-mercuric iodide, perchloride of 
mercary, picric acid, volatile and fixed alkalies. The alkaloid 
in a free state is very soluble in ether and alcohol, but only 
partially in water. With sulphuric acid it dissolves with a 
reddish colour changing to green and indigo. With HNO* it 
dissolves with a purplish red colour. Frohde^s reagent gives a 
deep sap-green solution. Snlphi^ic acid and K®Cr*0^ a dirty 
•violet. The leaves afford 15 per cent, of mineral matter. 

Tylophora fasciculata, Sam. Wight Ic., t. 848, Bhui- 
dodi \Mar,)j is abundant in the ‘'Sonthern Concan, and is used 
as a poison for rats and other vermin. Lyon {Med. Juris, for 
India, p. 453) records the following case in which it proved 
fatal to man: — “ A Mahometan family, consisting of six adults 
and a servant-boy, mb. about fourteen, were attacked soon after 
a meal with symptoms of poisoning, the servant-boy died in 
about two hours. The others were seen the next morning, 
when they complained of dryness of the throat, great thirst, 
and a feeling of soreness over the whole body. Their pupils 
were dilated, and pulse full and slow. They stated that soou 
after taking their mid-day meal on the previous day. they felt 
some tingling sensation in the month, followed by dryness of 
the tongue and throat and giddiness, and loss of power over 
the extremities. After this they became insensible. Three 
of them vomited and recovered consciousness at about 8 ?. M- ; 
the other tlmee remained insensible till midnight. On 'posU 
mortem examination of the body of the boy, the following 
appearances were noted : — Face bloated, tongue and eyes 
slightly protruding, veins of the neck turgid. Lungs engorg- 
ed ; right side of the heart full, left empty. Slight conges- 
tion of the pia mater. A small patch of redness on the mucous 
membrane of the stomach. Accused in this case, it was stated, 
"Who was at enmity with the persons poisoned, asked a friend to 
recommend him something to kill rats with. The friend advised 
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him feo use Bhui-dodi, On this the accused, it was reported, 
obtained some bhui^dodi roots, and having reduced theto 
to powder, mixed this with some flour, from which subsequently 
the food eaten at the meal referred to was prepared. Dr. G. 
G. Bopardikar of Pandharpur, who kindly supplied us with 
the plant, states that th©" leaves are generally used, pounded 
and mixed with flour to destroy rats. Ou enquiify the village 
Vaids informed him that the juice of the root is given with 
milk as a tonic, and that the leaves are pounded and used as 
an application to unhealthy ulcers and wounds to induce 
healthy granulation. 

T. fobscicnlobtd is an erect or scarcely twining glahrons plant, 
with ovate, coriaceous leaves, decreasing in size upwards. The 
peduncles are erect, slender and fl.exaoas,beariag at the flexures 
2 to 3 few-flowered fascicles of minute flowers. The follicles are 
about 2 inches in length, ovoid-lanceolate and glabrous, with a 
very thick pericarp. The seeds are i of an inch in length, 
broadly ovoid and quite flat. The root is thick, long aud 
woody, from one to two inches in diameter at the crown. 
It is covered with a light brown corky bark, fissured 
longitudinally. 

Chemical comj^osition , — The leaves were very mucilaginous 
when treated with water, and even the alcoholic extract when 
evaporated to dryness made a thick solution with a large 
quantity of water. The latter solution was precipitated by 
alkaloidal reagents, and was most acrid to the taste. Shaken 
with ether a resinous body was removed, and then made 
alkaline with ammonia, which produced a slight precipitate, 
and again shaken with ether, a small quantity of an amor- 
phous alkaloid was separated, which gave a yellowish brown 
colour with sulphuric acid, passing to a red. The leaves gave 
off slightly alkaline fumes when ignited, and left 12 per cent, of 
ash. 

The roots reduced to fine powder were made into a tinocure 
with strong spirit, and the evaporated tincture when treated 
with water left some resinous matter undisaolved. The spin* 
U.— 56 
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tion shaken with ether yielded np some more resinous sub- 
stance^ which became encrusted with feathery crystals when 
the solvent had been dissipated. A larger quantity of alkaloid 
was present in the root than in the leayes, but it appeared to 
possess similar characters. It was amorphous, but formed a 
slightly crystalline hydrochloride. The damp crystals of the 
hydrochloride brought into contact with the fumes from a 
drop’ of nitric acid produced a bluish -green coloration. With 
sulphuric acid the alkaloid was first coloured reddish-brown, 
passing to carmine, and then to purple. It was precipitated 
from solution by the usual reagenss. 

The alcoholic extract was emetic and purgative, A quan- 
tity from 2 grams of the leaves mixed with bread and given to 
a chicken produced frequent and watery stools. The aqueous 
extract from the leaves, after removal of all that was soluble 
by means of alcohol, had no effect upon a guinea-pig. 

D^MIA EXTENSA, Br. 

— Wight Ic., t 596 ; Jacg, Ic» Bar., L 54 : Sooh. /. in 
BoL Mag., t, 5704. 

Hab — Throughout India. The leaves. 

Vernacular. — Utian, Sagovani {Hind.), Veli-parutti, Ut- 
tamanl (Tam.), Jittupaku, Dushtupu-chettu, Guruti-chettu 
(Tel.), Veli-paritti {Mal.)j Utarani, Utarandi (Mar.), Kuntiga, 
Juttuve, Talav4ranaballi (Can.), Ndgala-dudheH (Ghiz.), 
Chh4gal-bdti (Beng.). 

History, Uses, &C. — The Sanskrit name of this plant is 
Phala-kantaka, in allasion to its echinate folhcles. The Hindi 
name Ift ran as well as the Marathi names are evidently deriv- 
ed from the Sanskrit Ut~tara, ejecting or vomiting,^' and the 
Tamil name Doshtupu is also of ^uskrit origin, and signifies 
having tainted flowers.*’ The flowers and leaves l^ve a 
fetid odour ; they are used as an emetic and expectorant by 
the natives, especially in the diseases of children. The stems 
yield a fibre, and the leaves are eaten by goats. The plant 
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was first fully described and bgured by Jacquin ; it is noticed 
by Ainslie under the name of Cynanchwm extensum, who 
states that a decoction of the leaves is given to children as 
an anthelmintic^ in doses not exceeding thre^ table-spoonfuls, 
and that the juice is us6d as a remedy for asthma. Roxburgh 
describes the plant under the name of Asclejpias eckinaia^ 
but is silent about its medicinal properties. From the 
Pharmacopcpta of India we learn on the authority of Dr. 
Oswald that it is used as an expectorant in the treatment of 
catarrhal affections, in ten grain doses, at the Pettah Hospital, 
Mysore. In the Southern Concan and Goa the juice of the 
leaves is applied to rheumatic swellings. Dr. B. Evers con- 
siders it a valuable emetic for children. He says : — “ The leaves 
are washed and the juice expressed by rubbing thepi between 
the palms of the hands; the leaves of the dark TaliL [Ocimum 
sanctum) are similarly treated, and then a mixture of the juices 
is given ; this preparation is a stimulating emetic.-'^ Dr. P. S. 
Mootooawamy (Ind, Med, Qaz,, Feb., 1890,) notices the use of 
the juice in rheumatism iu combination with ginger. He also 
states that it is used in the preparation of a purgatfyo medi- 
cinal oil used in rheumatism, amenorrhoea and dysmenorrhoea, 
and that the root-bark is used as a purgative in rheumatic 
cases in doses of 1 to 2 drachms mixed with cow^s milk. 

Description. — The leaves are roundish, cordate, acumi- 
nate, pubescent, membranaceous, auricled at the base, glau- 
cous beneath. They vary in size from one to two inches or 
more in diameter ; the peduncles are long, slender and hoary. 
The plant has a disagreable mouse-like odour and a faintly 
bitter and somewhat nauseous taste ; examined with a lens 
both the upper and under sides of the dry leaf present a 
green mossy surface, thickly studded with short white hairs* 
The flowers are dull white and drooping, the follicles have a 
curved beak, and are covered with soft bristles. 

Chemical composUitm * — The leaves of D. extensa^ like those 
of Tobacco and Adhatoda, evolve alkaline fumes when igmted, 
and like them contain an alkaloid. The alkaloid, which we 
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Iiave provisionally named Bcewtinef is soluble in ether, alcohol 
and water, and shows no disposition to crystallize from these 
and other solvents. In contact with strong sulpbuinc acid 
it dissolves with a reddish- violet colour, gradually fading ; 
with Frblide^s reagent it gives a yellowish brown coloration. 
It forms crystalline deliquescent salts very soluble in water, 
with a bitter taste. An alkaloid having similar properties was 
separated from a sample of the root. The ash from a sample 
of the dried and powdered leaves amounted to 15*38 per cent. 

DREGEA VOLUBILIS, Benth, 

Pig. — Wight Ic.j t 6S6 ; Bheede Sort, Mai, far., t. 15, var. 
Lacuna; Dcne^ in Jacg. Voy, Bot, 108, 114. 

Hab. — Bengal, Assam, Deccan Peninsula, Ceylon. The 
root, herb, and fruit. 

Vernacular, — Nakchikni (Hind.), Titakanga (Beng.), Hiran- 
dodi, Ambri {Mar,), Kodi-palai {Tam,)y Dudhi-palla (Tel), 

History, Uses, &C. — This plant is not mentioned by 
Sanskrit writers ; it is the Watia Kakacodi of Rheede, who 
states that the root is applied to snake-bites and given to 
women to cure headache after child-birth ; and the Kodie pal ay 
of Ainalie (Mat, Tnd* ii. 154), who remarks that ‘^The root 
atid tender stalks are supposed by the Yytians to possess 
virtues in dropsical cases; they sicken, and e^ccite expecto- 
ration ; though I could not obtain much information of a 
certain nature respecting them ; it is to be presumed that 
they operate in a manner somewhat similar to the root of th© 
Anclepias curassavlca,** The leaves are much employed by 
the Hindus as an application to boils and abscesses to pro- 
rnote suppuration, and the brown mealy substance with which 
the follicles are covered is applied to the galls and sores of 
draught cattle. The plant is noticed in the secondary list 
of the Fharmqcopoeia of India, The variety Lacyna is pre- 
xerred for medicinal use by the natives. Irvine (Mai, Med, 
Faina), says the plant is used in colds and eye-diseases to cause 
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sneezing, wHence the Hindi name NakcLikni. This property 
of the plant is also known in Madras, where the young shoots 
are cut and the exuding^ jaice inserted into the nose. The 
follicles are frequently eaten by the natives in their curries, 
the process of boiling or cooking removes their bitterness and 
nauseating property. 

Description. — A. stout tall climber, branches often pus- 
tular, bark ’of the woody parts smooth, ash-coloured- Leaves 
3 to 6 by 2 to 4- inches, rather coriaceous, base rounded or 
cordate > nerves 4 to 5 pairs; petiole 1 to 8 inches. Peduncles 
1 to 8 inches, rather slender; umbels drooping, multifid, sub- 
globose ; pedicels J inch, slender, corolla i inch in diameter, 
cupular, lobes triangular. Stigma dome-shaped. Follicles 
horizontal, obtuse, about 3 to 4 inches long, and four in circum- 
ference at the base. In the variety Lacvna all parts of the 
plant, but especially the follicles, are covered with a brown 
mealy substance, which consists of moniliform hairs made up 
of cylindrical cells placed end to end. They can be well exa- 
mined under the microscope with potash solution which 
colours them yellow. 

Oh&mdcal composition *. — The fresh follicles, freed from seeds 
and their oomose appendages, were bruised in a mortar and the 
juice expressed. The juice was heated to boiling to coagulate 
albumiuous mattei^s and filtered, and the liquor, after evapora- 
tion to a small bulk, was treated with two volumes of 
spirit to remove mucilage and salts. After dissipating 
the spirit by a gentle heat, the acidulous solution had a bitter- 
ish taste, was from tannic matters, and contained an abun- 
dance of glucose. It was shaken with ether, and the ethereal 
solution left a mass of light-coloured transparent scales, 
soluble in water with a peculiar bitterish-sweet taste and neu- 
tral or slightly acid reaction. This solution gave an abundant 
white precipitate with tannin, none with neutral plumbic ace- 
tate ; and with alkaloidal reagents, such as potassio-mercurio 
iodide and iodine in potassium iodide, only if previously acidi- 
fied. With strong aqueous alkali a precipitate, without colour. 
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was obtained. With sulphuric acid the dried scales dissolved 
with a brown colour, passing through cherry-red to pnrple, and 
finally separated as a black powder. With nitric acid no colour 
was manifested in the cold. Boiling with diluted acid destroy- 
ed the bitterness of the principle, with the formation of an 
insoluble brown substance, such as would attend the decom- 
position of a glucoside. We consider this glucoside to be the 
active principle of the fruits, and propose to name it Bregein. 

HEMIDESMUS INDICUS, Br, 

Fig. — Wight Ic., t. 594 ; Bheede Hort. MaL a?., t. 34 ; Bentl. 
and Trim^^ t. 174. Indian Sarsaparilla {Eng.), Salsepareille de 
rinde {Ft.). 

^Northern, Western, and Southern India, The 

roots. 

Vernacular. — Anantamul {Kind., Bang.), Upersdra, Dudha 
sali (Mar.), IsTann^ri {Tam.), Sugandhi-p41a {Tel.), Sogad^, 
Karibanta {Can.), TJpaMri {Guz.). 

History^ Uses, &c. — Dutt. {Kind. Mat. Med., p. 195) 
states that in Hindu medicine K. indieus and Icknocarpus 
frutescens (see Apocynaceae) are both called Sariva, and are de- 
scribed under the name of Sarivadvaya, or the two S^rivas. 
They are often used together, and are considered to have simi- 
lar properties. When however Sariva is used in the singular 
number, it is the usual practise to interpret it as meaning I. 
frutescens. Other Sanskrit names for these plants are Naga- 
jihva, snake’s tongue,’’ and Gopa-kanga, ^‘cowherd’s daugh- 
ter.” K. indicus is distinguished as Utpala-sariva. The Hindus 
consider them to be demulcent, alterative and tonicj and pre- 
scribe them in dyspepsia, skin diseases, syphilis, fever and 
dysentery ; they are generally combined with hitters and 
aromatics. Under the name of Hann^ri, Hemidesmus is much 
used in Southern India, but in the northern part of the Bombay 
Presidency, though a common plant, it is seldom obtainable in 
the bazaars, imported sarsaparilla being offered when inquiries 
are made for it. In the more southern parts of the Ooncan 
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the milky juice is dropped into inflamed eyes ; it causes copi- 
ous lachrymation, and afterwards a sensation of coolness in the 
part. The root is tied up in plantain leaves and roasted in 
hot ashes; it is then beaten into a mass with cumin and sugar 
and administered with gJhi as a remedy in heat or inflamma- 
tion of the urinary passages. As a lep the root is applied to 
swellings. It is used in Madras in mixtures for purifying the 
blood as ordinary Sarsaparilla is in other countries^ and it is 
an adjunct in chutney s and pickles simply as a flavouring 
agent. 

Hecent Mahometan physicians under the name of ushbah 
describe several kinds of sarsaparilla, of which they say the 
Westerner Andalusian is the best. Another kind is described 
by the author of the Mahhzati-el-adwiya as having flowers 
like yellow jasmine ; this may possibly be BCemidesmus. The 
authors of the Pharmacographia remark that there is an 
Indian root figured as Palo de Oulebra by Acosta ( Tractado de 
las Drogas de las Indias orieniales, 1578, cap, LV.) which 
is astonishingly like the drug in question. He describes it, 
moreover, as having a sweet smell of melilot. The plant he 
says is called in Canarese Duda-sdli, The figure is repro- 
duced in Antoine Oolin^s translation, b at notin that of Clusius. 
This plant must be the true Hemidesmus, as Budha-s&U 
is a name it is known by in the Concan. In Goa at the 
present day Hemidesmus root is to be found in all the 
shops ; it is known to the Portuguese as Uperfaoy an evident 
corruption of the Maratha name. Ashburner in 1831 was 
the first to call the attention of the profession in Europe 
to its medicinal value, and in 18fl4! it was made official in the 
British Pharmacopoeia. In India O^Shanghnessy found its 
diuretic action to be very remarkable ; two ounces infused in 
a pint of water and allowed to cool was the quantity usually 
employed daily, and by such doses the discharge of urine was 
generally trebled or quadrupled. It also acted as a diaphore- 
tic and tonic, and so increased the appetite that it became a 
most popular remedy in his hospital, the patients themselves 
entreating its administration and continuance. {O’Shaugh^ 
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nessy, JDisjpeneary , p. 456, Bang, Pharm,, p. 279 — 301). In 
1868, Hemidesinus 'was made official in the Pharmacopoeia of 
India, Lastly, in 1874, it was described by Pliickiger and 
Hanbury in the Pharmacographia, 

Description. — The drug is found in commerce in India 
in the form of little bundles, which consist of the entire roots 
of one or more plants, often several feet long, tied up with 
a portion of the stem. 

The root is cylindrical, tortuous, from ta TT5 of an inch 
in diameter, seldom branched. The bark is transversely 
cracked and fissured longitudinally, of a dark brown colour, 
sometimes with a slight violet hue when viewed in a strong 
light j the wood is yellow and porous. The fresh or freshly- 
dried root has a fine odour of tonka bean or melilot, and a 
sweet but slightly acrid taste. 

Microscopic structure , — According to Fiiickiger and Han- 
bury, all the proper cortical tissue shows a uniform pareh- 
chyme, not distinctly separated into liber, medullary rays and 
mesophloeam. On making a longitudinal section, however, 
one can observe some elongated laticiferous vessels filled with 
the colourless concrete milky juice. In a transverse section, they 
iire seen to be irregularly sciattered throug:h the bark, chifefiy 
in its inner layers, yet even here in not very considerable 
number. They are frequently 30 mkm. in diameter and not 
branched. 

The wood is traversed, by small medullary rays, which are 
obvious only in the longitudinal section. The parenchymatous 
tissue of the root is loaded with large ovoid starch granules. 
Tannic matters do not occur to any considerable amount 
except in the outermost suberous layer. 

Chemical composition , — The aroma and taste of the drug is 
due to the presence of coumarin (see Vol. I., p. 406), which 
can be obtained ‘in part by boiling the root with water<^ 
Crystals of coumarin can be prepared from the residue after 
distillation by diying and extracting with alcohol. This is no 
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doubt; the sui^atance obtained by Garden in 1837, and called 
smilasperic acid, and subsequently by Scott in 1843, who 
described it as a crystalline stearopten. 

Commerce^ — In Southern India and Bengal the root is met 
with in commerce, but is often so old as to be quite worthless. 
In Bombay arrangements have to be made for its collection, 
which costs Re. i per lb., owing to the difficulty of digging the 
roots in stony ground. 

COSMOSTIGMA RACEMOSUM, Wight, 

Fig.— Wight Ic,y t. 591, 3270; Wieede HorL Mai. vii. 
t. 32. 

Hab. — Sylhet, Chittagong, W. India, Ceylon. The root 
and leaves. 

Ve^'TKicular. — Ghdrahuvvn (Can.) 9^ Shendvel, Shendori, Mar- 
vel, Marvivel (Mar.), Vattn-valli (Mak), Gbdrphtil (Ooa.). 

History, Uses, &C. — ^This large woody climber run- 
ning over high trees, has a medioinal reputation on the West- 
ern Coast, where its leaves are used to cure ulcerous sores 
Ghara ( imr ) and the root bark is administered internally in 
Vataka ( ), a disease in which white lumps of undigested 

food are passed. Kheede is the only European writer who 
notices its medicinal properties ; he states it is called Toriq%e 
by the Portuguese and Penshout by the Dutch ; after men- 
tioning the use of the leaves, he remarks: Cortex cum Sandalo 
et muliebri laote in formam noduli adhibitus, prsestantissimum 
Causonis remediuna est.*’ The disease he alludes to is the xava-os 
of the Greek physicians, and is described by Paracelsus as 
characterised by pungent heat intemelly^ great heat of breath, 
desire of cold air) dryness of the tongue, lips,' and skin, cold- 
ness of the extremities, the urine loaded with bile, watchful- 
ness, and a quick, small and weak pulse. In modern medicine 
we should describe it as dyspepsia accompanied by a febrile 
condition and absence of bile in the stools. We have tried the 
root bark of this plant in such eases, given in five grain doses 
three times a day, and have found it to be a most efficieat 
cholagogue ; it had no purgative effect, but restored the natu- 
11—57 
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raf colour of the stools after the usuii}^reme«b«« (nai’nerai acids, 
podophyllin, eaonymin, &c*>) had been abandoned in despair. 
The flowers of this plant are sweet and are eaten by the 
natives A biscuit v^as made with the powder of two ounces 
of the and given to a dog without any ill efiects. 

Description. — Leaves large, rather coriaeeons, smooths 
ovace-cordate, acmninate, hut sometimes rounded with an 
obtuse tip, readily distinguished by a group of small, brown, 
dusty, prominent glands at the^Juuntibn of the petibte *with' the 
leaf. Roots from i ibo 1 inbh in diameter, externally light 
brown and scabrous ^ fracture starchy and friable, a transverse 
section shows them to be composed of a central woody column 
and a very thick greyihh- white cortex. In the circumference, 
and sparingly scattered through the root, light yeilbw brown 
hard cells are seen. Tfhe root has no taste, and a faint Ipeca- 
cuanha-like odour, whjich is more marked in the seeds. The 
latter are contained in a large, smooth, green follicle. 

Chemical conzpost^io^.— An ether extract of the powdered 
root contained some fr^e, crystalline fatty acids, soluble in cold 
rectified spirit and aqueous alkalies. Petroleum ether dis- 
solved the fatty acids from the extract, leaving a small 
quantity of an acid res^n. An alcoholic extract, in addition to 
a resin, contained a sugar, and a substance affording the 
reactions of an alkaloid. The resin is decomposed by 
boiling with dilute acids, and gives a purplish colour with 
strong sulphuric acid. It is gldcosidal and is related to jalapin. 
An aqueous extract contained gum and a carbohydrate having 
the properties of dextrin. The root was devoid of astrirgency.. 
The powder mixed with milk of lime gave off ammonia. The 
larger roots left 8*16 per cent., the smaller ones 5*86 per, 
cent, of inorganic matter on incineration. 

GYMNEMA SYLVESTRE, Br, 

Fig. — Wighi Id, t, 349. 

Hab, — Banda, Deccan Peninsula. The leaves and root. 

Venyicular. — Mera-singi {Hmd., Kavali, Yakhandi 

Siru-kurinja (Tam.), Banna getse (OUfi,). 
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History, Uses, &C. — ^This shrubby climbing ia' 

called Meshasringi, ^'ram^s horn/^ in Sanskrit, bat it is- not 
mentioned in the Raja Nirgbanta^ is considered to be the^ 
Meshasringi of MadanpaFs Nighanfca and of the Marathi and 
Guzerathi Nighantas, ’which are little more than translations of 
that work. It bears the following synonyn^s — Mesha vishanika, 
Meshavalli, Sarpa-darushtrika, Any4da, Kshina-varfcta, Vrik- 
shikali and Vishanika, and is described as having a pungent 
taste and the properties of an astringent and hitter etomaehic ; 
useful in cough, biliousness, boils, sore eyes, &e. 


It is also in repute amongst the Hindus as a remedy for 
snake bite, the powdered root being applied to the part bitten, 
aud a decoction administered internally. Its use for this pur- 
pose is well known to the natives of the Concan, and as 
appears from Ainslie {Mat* Ind* 11., 390)', ftlso to the natives of 
Southern India. The root is also-said to have virtues similar to 
Ipecacuanha, Roxburgh describes the plant under the* name 
of Asclepiaa geminata^, and i^marks that the small yellow 
flowers, with the globular apex of the white common stigma, 
projecting in the centre, look like fine pearls set in gold. He 
says nothing of its medicinal properties. Gr, sijlvestro is said 
to be the hinmige of the Cingalese. A curious ciren instance 
connected with this plant was first uoticed by Mr. Edgeworth, 
namely, that if chewed it destroys the power of the tongue to 
appreciate the taste of sugar and all saccharine substances. 
This pr^iperty of the leaveer has been recently (1887} tested 
carefully by Mr. D. Hooper, who says; — “ After chewing one 
or two leaves it was proved undoubtedly that sugar had no 
taste immediately afterwards. Sugar in combination -yith 
other compounds in dietetic articles is plainly destroyed as to 


its taste after using these leaves. In ginger br ead, for 
the pungency of the ginger is alone ^ 

tasteless meal ; in a sweet orange the tafce the^euglS : 
suppressed and that of the citric acid co4sequd|Lt^’yc»e|k 
that in eating, it resembles a lime in setrnes^ ^Arnona 
several kinds of foods, drngs and beveraaes *whrchjt^fr<S 
palate,' (fymnema does not pretend to rep<%r 
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less it does not ctffect pungent saline things, astringents and 
acids* It is limited to apparently two diverse substances — 
sweets and bitters* It has been noted that sugar taken after 
the It^af tastes like sand, so I have found that sulphate of 
quinine taken after a good dose of the leaf tastes like so much 
chalk, X am not goin^ to propose its use in the administra- 
tion of nauseous drugs, until the medical properties of the 
Gymnema have been more studied, otherwise the quantity of 
the vehicle taken may prove to counteract the effect of the 
medicines. The experience of several friends as well as my 
own is that the effec^i does not last for twenty-four hours as 
stated, but for only or two hours, after that time the tongue 
resumes its appreciation of all that is sweet or bitter In the 
Concan the dried and powdered leaf is used as an errhine, and 
the fresh leaves orusb^ed and mixed with water, as a cooling 
bath for children in tlie hot weather. 

Description. — G, syhestre is a shrubby climbing plant. 
The leaves are from 4 to' 5 inches long, from ovate-lanceolate to 
obovato ; upper surface dark green, shining, under surface pale 
green, shortly pubescent ; venation transverse and reticulate 
with a marginal vein; taste saltish and acrid. The root is about 
the size of the little finger oi less, not unlike Hernidesmus; iu 
has a tough wood, and when ftesh a soft spongy bark, which is 
reddish brown and fissured lonjgitudinally, but loses much bulk 
in drying, and becomes loose aitd transversely fissured; the taste 
is acrid and saltish ; the whole plant abounds in milky juice. 

Micro8Co;pic structure, — The woody portion of the root has 
a radiate structure, and is traversed by large vessels; the 
extension of the medullary rays into the bark is distinct ; the 
latter is made np of a thin-Walled parenchyma, the cells of 
which contain much starch and tolerably numerous crystalline 
concretions. There are many laticiferous vessels, especially 
towards the inner part. The epidermis consists of several 
layers of flattened cells of a deep reddish brown colour. 

Chemical composition . — The powjdered leaves were submit- 
ted to the action of various solvent^, and by this means it was 
ascertained, that the peculiar property of Gymnc 7 rta leaves was 
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dissolved out by alcohol^ and, as it occurred an the .aqueous 
extract of the residue, it was therefore soluble in water. As 
benzine and ether took from the leaves certain principles of the 
same appearance and weight, it was conceived that nothing 
would be gained by using both solvents ; the preliminary 
extraction was therefore made with rectified spirit. The ether 
extract consisted of chlorophyll and two resins separated by 
their solubility in alcohoL The resin insoluble in alcohol form- 
ed the larger portion ; it was soluble in chloroform, bisulphide 
of carbon and benzine. It was elastic and tenacious, de- 
composed by warming with nitric acid, the product being pre- 
cipitated with water ; only partially saponified with caustic 
potash* Sulphuric acid dissolved it in the cold, giving a green 
solution. It seemed to consist principally- of a neutral resin. 
The resin soluble in spirit was readily saponified with soda, and 
gave a permanent bluish green colonr with sulphuric acid; like 
the former resin it was of an acrid nature, and left a tingling 
sensation in the throat. The alcoholic solution of the leaves 
was almost entirely soluble in water ; in fact, by treating the 
leaves separately bv alcohol and water, 36*37 per cent, of 
organic matter was extracted, by treating the drug with 
water alone 36 per cent, was removed. By direct experiment 
it was found that in the former extract 0*7-t per cent, was an 
acrid resin similar to those found in the ether extract. The 
aqueous solution of the substances soluble in alcohol had a 
decidedly acid reaction, it gave no colouration with ferric 
chloride, showing absence of tannin. It was deepened 
in colour with alkalies, but gave a bulky precipitate with 
sulphuric, nitric, hydrochloric and acetic acid. It reduced 
Fehling’s solution on boiling, and gave a cloudiness with 
Kessler, a precipitate with lead acetate, but none with tannin 
or picric acid, ^he precipitate caused by sulpnuric acid was 
collected on a filter and washed till it ceased to give a cloudi- 
ness with barium chloride. It yielded a greenish powder, 
insoluble in water, but soluble ip alcohol, ether, benzine and 
chloroform. With potash, soda and ammonia it afforded fine 
red solutions with orange coloured troth, but they were both 
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precipitated on the addition of the mineral acids. It dissolved 
in concentrated sulphuric and nitric acids with intense red 
colour, hut in both mixtures it was destroyed and precipitated 
by water. It fused at about 60^ into a blackish brittle mass. 
Heated in a test tube it gave off fumes of creasote, but no 
crystals were obtained in a subliming apparatus. Gently 
ignited it burnt with a bright flame, leaving no ash. It was 
thrown down as a bulky grey mass by acetate of lead, the lead 
salt decomposed by sulphuretted hydrogen in spirit left the 
substance in the reddish evaporated filtrate from the lead 
sulpbide. The body just described has the characteristics of 
an organic acid related in some particulars to glycyrrhizic 
acid, bat having some distinctly peculiar reactions and possess- 
ing the Smtisacoharine property ascribed to the leaves, I pro- 
pose t 9 call it Gymnemic Acid. Gymnemic acid forms more 
than six per cent, of the constituents of Gymnema leaves in 
combination with a base which is inorganic. It is a monatomic 
acid, having the formula, 0®* H** and requiring theoreti- 
cally 14*63 per cent, of metallic silver and 15*20 per cent, of 
PbO for its silver and lead salts. It forms insoluble salts 
with alkaloids, and this accounts for its masking the taste of 
quinine. The acid is a glucoside. After boiling for about an 
hour with dilute hydrochloric acid, a dark resinous mass, 
devoid of the peculiar property of the leaves, remains, and 
liquor contains a body which readily reduces Fehling^'a solution 
and crystallizes when evaporated. Another orgauic acid was 
present in the lead acetate precipitate, which was identified 
as tartaric acid. The filtrate from the insoluble lead com- 
pound's was treated with sulphuretted hydrogen gas, and 
the clear liquor after evaporation was examined for sugar. 
Glucose was detected in some quantity by its immediate and 
abun^hkot reduction of Fehling's solution ; the sugar examined in 
a polariacope had a left-handed' rotation. Chloroform agitated 
with an fjkaline solution of the leaf left a crystalline residue 
of a brownish colour; it had a bitter taste, and acted as a 
sialagogue. With the ordinary alkaloidal reagents it afforded 
coroure4 precipitates, but was a neutral principle. 
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A solution of one per cent, hydrocliloric acid was employed 
to remove the oxalate of calcium ; a microscopical exaiiiination 
of the powdered leaves showed a fair sprinkling of the conglo- 
merate crystals or raphides so well known to exist in Rhubarb. 
The dilation of the acid menstruum rendered this process very- 
tedious, so a stronger acid was used, and the marc washed, with 
it until ammonia produced no cloudiness. The collected 
liquors were allowed to deposit, the sediment was then collected 
on a filter, dried and weighed, then incinerated and weighed 
again. The calcium carbonate was calculated into oxalate, and 
the difference between this and the first weighing was reckoned 
as pararabin. Ho oxalic acid was found in a free state. Toe 
ash of Qymv^ema sylveatre is very high, a fact in accordance 
with the amount of lime salts it contains. Gentle ignition of 
the air-dried leaves left as much as 11*65 per cent, and about 
one-half of this was calcium carbonate. One hundred parts 
contained : 

15*41 soluble in water* 

78* 7 1 soluble in add. 

5*88 sand and siliceous residue. 

The following is a tanotatecl anaijais of the sun-dried and 
powdered leaves 

Ether extract (chlorophyll and resins! 5*51 

Alcoholic extract (gymnemic acid, tartaric acid, 

glucose, neutral bitter principle, resin, &c.) 1 9*50 

Aqueous extract (gum 1*45 per cent., glucose, carbohy- 
drate and extractive) 

Alkaline extract, by difference (albuminous and 
coloring matters) 

^ f Calcium Oxalate 

Acid solution j 

Ash (balance of) 

Cellulose 

Moisture 


16*87 

8*15 

7*44 

7*62 

6*69 

27*86 

604 


100 ^ 

— (BTuopt^r in Fhar^i. Jmrn., April, 1887, and OJiem, 

April, 1889.) 
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CEROPEGIA BULBOSA, Boxh. 

Fig^_Eo£c6. Cor. PL t., 11, 7; Wight Ic., t. 845; Booh. 

Bot. Misc. ii.y 99^ and Buppl. L 2. 

Hab, — From Western India, the Punjab and Upper Gan- 
getic plaiii as far east as Allahabad, southwards to Travancore. 

Vemactdar. — Manchi, Manda (Tel,, Tam,), Galot (Punj.), 
Kbapparkadu, Gay ala [Mar,), 

History, Uses, &C. — Several forms of this variable 
plant are described in the Flora of British India with leaves 
from nearly orbicular to linear-lanceolate. Roxburgh remarks 
that every part of the plant is eaten by the natives, eitlnu* raw 
oj* stewed in their curries, Edgeworth and Dr. J. L. Stewart 
have recorded its use as a vegetable in the Punjab and at Mool- 
tan, and in the Materia Medica of Western India it is stated 
that shepherds are fond of the tubers, which they consider 
to be tonic and digestive. R. Brown notices the use of 
Q, jancea as a vegetable, and we have also observed 
that C. tvberosa is not distinguished by the natives from G, 
hulbosa. On the Nilgiris the tubers of C, fusilla are known 
as “ Chutlan-killangu/^ and are much appreciated as an article 
of diet. ' 

The tnb^^s when boiled lose their bitterness, and pulped 
with milk form a sweet mucilaginous mixture not unlike aalep, 
which, judging from their chemical compomtion, should be 
highly nutritious* 

Description, — loot tuberous, a little tattened like a 
tnrnip, with several fibres from its base ; it is about as laige 
sRaamsUiapple. Stemstwiniug, herbaceous, smooth, succulent; 
from 2 to 4 feet long. Leaves opposite, short petioled, 
obovate with a smaji point, fles %5 sine various* 

Umbels lateral, length of the leases, pedunded, few-fiower©<L 
Flowers pretty large, erect, tube greenish, border purple. 
Follicles two, slender, siagly, about 8 or 4 inch^ long. 
(Roxhurgh,) 
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Chtimlcal composition : — The tubers yielded on analysis— 


Moisture 6*25 

Fat 3-30 

Sugar, gum, &c ............23*40 

Albuminoids 3*48 

Starch 42*52 

Crude fibre 12*64 

Ash 9*43 


i00*00 

The bitter principle of the tubers is atJt alkaloid, Cernppgifie^ 
soluble in ether, alcohol and water. The. total nitrogen aflorded 
by burning with soda-lime was 0*55 per cent. The ash contains 
tnanganese, and is constituted as follows : — 


Soluble in water 61*7 

Soluble in acid 14*9 

Insoluble 23*4 


100*0 

Caralluma attenuata, Wight ic,, t. 1268, Pulam- 
bari (Tel.), is used on the Eastern coast for ostensibly 
regenerating stale toddy. Jirom information received from an 
Abkari Inspector, it appears that the braised fresh plant is 
added. to toddy to increase its gravity, and to give it the appear- 
ance and smell of that recently drawn. The toddy may be 
several days old, but so complete is the process of renewal that 
experienced judges are Often deceived. The plant is acrid 
and bitter, and contains a caoutchouc-like substance, a resin 
similar to fiuavil and a bitter principle, au-d sq fer resembles 
the Oalotropis. 

The Sanskrit names Kshiri, Kahirini, Kshira-kshava, Dugdha, 
Bugdhika, Dugdhapaahana, are loosely applied to a num- 
ber o£ milky plants, -but more especially^ to the edible Ascie- 
piads, such as Oxystelma ^sculentum, Holostemmat 
Rheedii, Carallmna edulis and fimbriata. These 
plants as well as other Asclepiads are also called Yugma- 
phalottama, and TJttama-phalini, in allusion to their 'Hwin 
11—58 
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pcxds,” tvliiclv are fkvourite vegetables of tJbe Hmrlns. The eteu- 
portion of the tiowers of Holostemma Rheedii, Coin 
mostigma racemosum, and Penploca aphylla-tis 
street and is eaten by the natives. The aicidnlons and some-^ 
what bitter stems of Caralluma cduliS' are eaten as a 
vegetable in the Punjab. The roots of Holostemraa 
Rheedii, Pentatropis spiralis and microphylla, 
and the follicles of Marsdenia Roylii considered to 
be cooling, and alterative^ and are used in alterative deopcfeions 
and as a remedy in gonorrhoea. Sarcostemma brcvi- 
Stigma yields an abundant bland milky juice; this plant and 
Pcriploca aphylla are used as substitutes for the Soma 
of the Vedas, which from recent investigations appears to have 
been a species of EphedfUy tuad the same plant which is still 
brought from Persia to India as the Eoma of the Parsis^ 
Stapelia reflexa is used by the Afghan mountain tribes 
iiA a bitter tonic and febrifuge, and Boucerosia Auche- 
riana is considered to haw $ipilav prop^tios. Dr. G. Bidie 
has sbown that SccamoilC cmctijcaj^ notwithstanding its 
specific name, is almost inert. 
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STRYCHNOS NUX- VOMICA, lim. 

Fig. — Bedd. FI. Syle., t 243; Bentl. and Trim., i. 178; 
mrtn. Frmi. ii. <.179; BumpA. i. t. 25; Bheede Hort. Mai. 
i.,4. 37. Pdson nut. False Angostura bark (.Frig.), Vomiqnier 
(IV.). 

Hab. — ^Throughout tropical India. The stem, bark and 


'"'eos. 


4^flmac«Zar.— Knchila (Eind.'Beng.), X&jra. (Mar.), Tettie- 
kottai (Tam.), Mnshti-vittulu, Mushidi (Tel.), Hemmushti 
(Can.), Kannirakknrn (Mai.), Bidara-iaut (Malay) 
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History^ Uses, &C. — No mention of Nux-vomica can 
be found in the older Sanskrit medical works- A drug called 
Vishamushti, mentioned by Sarangadbara, has by some been 
supposed to be nux-vomica, but according to the Bhavapra- 
kasha^ Vishamushti has an edible fruit, and is called Karerua iu 
Hindi* The latter work gives Kupilu and Kulaka as Sanskrit 
names for Kuchila, but these names are generally referred to a 
kind of ebony- Another Sanskrit name given to the drug in 
recently conipiled works is Kurachiiia, an incorreefc form of 
Kuruchilla, a crab,’^ to which animal the seeds bear some 
resemblance in shape. We think there can be little doubt 
that nux-vomica was not used medicinally by ‘the ancient 
Hindus, but the Hindi name Kuchila or Kuchula occurs in 
ancient Persian, and appears to be derived from the Sanskrit 
(kunch) to make crooked. We also find an unidentified plant 
called Kuchela, mentioned by Sanskrit writers, with the syno- 
nyms of Avi-karni and Viddha-pami; the name Kuncha-phala is 
also met with, but it may possibly be only an incorrect render- 
ing of Kucha-phala, a term for the pomegranate. e can hardly 

suppose that a plant having such marked poisonous proper- 
ties cau have escaped the notice of the earliest settlers iu 
India, and there can he no doubt that the wood has been iu 
use from a very early date as one of the kinds of Mushadi in. 
Southern and Western India. We also find that in the Indian 
Archipelago, which was colonised at a very early date by the 
Hindus, the wood is used as a popular remedy for dysentery, 
fevers and dyspepsia, under the name of Bidara-laut by the 
Malays. This name appears to be of Sanskrit origin and to 
he derived from Vidara, '^splitting or rending/* and lata, 
tree or shrub,** in allusic^^ the tetanic spasirks produced by 
over-doses of the drug. 

In the Nirghanta two kinds of Katukaare noticed ; one 
of these with the vernacular syncHaym Ked^r-katuki is ^oubV 
less Picrorhiza Kurroa, the other Katukavalli with the Canareso 
synonym Tonremattu, which does not appear in the vernacular 
Nighantas, must, we thinkabe referred to the bitter woods used' 
as lignam colubrinum. (See Strychnos colubrina,) 
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Ifc has heen supposed by some th^fe gux- vomica was the 
Jou2i-ei muthil of the early Arabian writers^ but this drug isr 
described by ibu Sina as studded with thick thorns, and as 
producing torpor when eaten ; it is considered by all the more 
HTtceut Mahometan writers to be Datura. The Jouz-el-kai of 
the Arabs has also been supposed to be nux-voinica_, but theie 
would seem to be no foundation for such a belief, as it is de- 
scribed as having properties similar to Jou2-el-mathii, and is 
pipbably the fruit of a Trichilia. AM the Indian Mahometan 
physicians describe nux-vomica under the name of Azaraki : 

this drug Ibn Sina merely says it is a kind of Zabad-el-bahr 
(foam of the sea), a name given by the Arabs to .the cuttle- 
fish hone 5, he adds that it is nob used internally, but applied 
externally in skin diseases and sciatica. Haji Zein-el-Attdr 
( A.D. I«i68) is the first who clearly identifies dzamhi with the 
Indian drag Kachala ; he gives the -same description of its uses 
Ibn SLaa, aud says the antidotes lor it are fresh milk and 
oil f these are the popnlJ|r antidotes for it ab. the present day 
ifx India, but in Madras dog excrement is also used). In the 
Mv'ikhaau-Hl-adwiya azamki is ^id to be a S-yiijin wo3cd> but 
it appears IB us ni&re probable that ifc has been mamas- 
iactured by the Syrian physicians:, who instructed fch-e At^bs 
in Greek medicine, from the words and paxta> and that 
ifc mte^'^ded to be a Greek rendering of the Arabic Zabad-el 
bahr.. The author of fchti Hakfazaa gives Ktechila as the Indian 
Indian name for nux-voniioa, but says ifc is besb known in Hin- 
dubtau (Northern Indiakas Nirbhedhi (a Sanskrit word which 
signifies splitting asunder, derived fitwn Nux-vomicais 

nofcuieationed by Garcia d’Orfca who was in Goa, where the tree 
is very common, about the middle of the i6tb centuyy— a toler* 
ably clear proof that it was not used medicinally at that time. 
— but his-oontemporary ValeriuS'Cordus in Sarope deseribes 
it accurately. The seeds do not appear to have been ueed 
medicinally until about the middle of the 1 7 th century, but 
Rheede mentions the root as an established remedy in Malabar, 
and we have much earlier records of its use on the Western 
Coast as a substitute for the true Lignum Ooluhrinum ^ a drug 



WGANIACEJS. 


461 


feeld iit high estimation as a tonic, anfeiperiodic aiwlf alexi- 
pharmic in Southern India under the name of Nagamushidi, 
On the whole we are of opinion that the Arabs were acqiaiainted 
with nux-vomica seeds under the name of azaraM^ but that 
they imagined them to be of marine origin, — a comparatively 
modern Arabico-Persian name for them is Fulus-mahi ('‘dsh 
scales”) } this is the more likely, as the tree is especially a native 
of the Western and Southern Coast districts of India, and the 
seeds like those of several other plants are liable to be carried 
to a distance by oceanic currents. 

Ainslie speaks of nux- vomica as a drug which i» little used j 
he rightly states that the pulp of the fruit is poisonoiss, and 
the authors of the Fharmaco^rapkia have since shown that it 
contains strychnine ; nevertheless it is eaten by tho* hornbill 
and other birdSa He also tells us that the Vytiana are of 
opinion that if the seeds are not taken in sufheient quantity to 
cause death, they will produce mental derangement. Loureiro 
states that the seeds roasted to blackness are really useful, and 
can be given without danger inflicor albas. In the Concan 
small doses of the seeds are given with aromatics in colic, and 
the juice of the fresh wood (obtained by applying heat to the- 
middle of a straight stick to both ends of which a Small pot 
has been tied) is given in doses of a few drops in choltera and 
acute dysentery- In some districts small quantities of the 
seeds are taken, apparently as a stimulant, or in lie* of opium-, 
They also enter into the composition of the baJeha pilkj, used 
m the preparation of Mahwa and other country spirit (see 
In European medicine strychnine is usually pre- 
ferred to the crude drug in which the proportion of alka- 
loid varies considerably. In 1883 Professor Bentley drew 
attention to this faeffe as affecting the strength of the extract, 
stating that he had serious personal inconvenience 

from the variation in strength of extracts nrepared from 
difEereut kinds of seed. TkU statement led to the examina- 
tion of five samples of commercial nux-vomica by Messrs. Dun- 
stan and Short, who found that the proportion of alkaloid con- 
tained in them ranged from 2*56 to 3*57 per cent. Subae- 
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quent experiments conducted by Dr- Scbweissinger showed 
that tlie G-erman official preparations varied considerably in 
strength, he therefore proposed that the strength of the tinc- 
ture should be fixed at 0*2 per cent- of alkaloid; and that of the 
extract at 15 per cent-, which would practically agree with the 
standards adopted in the new British Pharmacopcei(u It must 
be borne* in mind however, that the tincture and extract of 
nux-vomica contain brucine and other constituents, and that 
therefore its medicinal action may differ from that of strych- 
nine ; indeed they are considered by some to be more efficient 
than that alkaloid in atonic dyspepsia. 

H. Beckurts {Arch, der Pharm,^ 1890, 330 — 347) remarks 
that iE the physiological action of strychine and brucine is as 
given by Falck 1 : 38*5, then little is accomplished by a total 
alkaloid determination ; it would be more to the point to 
require a fixed percentage of strychnine and disregard the 
brucine (of which an equal quantity could always be assumed). 
An extract with fixed strychnine percentage and a brucine per* 
centage varying within 1*8 per cent, is undoubtedly more 
reliable than an extract containing a fixed quantity of total 
alkaloid in which the strychnine present might vary 1*8 per 
cent. 

Beckurts ohtained the following alkaloidal percentages from 
nine samples of nux-vomica ; — Bombay, 2 samples, 2*33 and 
2*30 per cent.; Malabar, 1 sample, 2*66 per cent. ; Cochin, 3 
samples, 2*51, 2*41 and 2*81 per cent. ; Madras, 2 samples, 
3*42 and 1*53 per cent.; Calcutta, 1 sample, 2*40 per cent. In 
a total of ten determinations made, assnming strychnine and 
brucine to be present in equal proportion, the yield of strych- 
nine varied between 2*17 and 2*38 per cent. 

Physiological action, — Nux-vomica affects animals very un- 
equally. Cold-blooded auimals are destroyed by it, but there i s 
a considerable difference 6f opimon regarding its physiological 
action upon serpents and fish. The frog is affected with teta- 
nic spasms if of a grain of strychnine in solution is applied fco 
its back, previously dried bo as to impede tbeelimination of the* 
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poison fcb rough tlie in tegument. It is well known in India that 
birds are comparatively insusOeptible to the poison, and large 
doses of niix-vomica may be given to fowls without any injnri- 
Gos effect. Ruminating animals are less easily affected by strych- 
nine administered with the food than other quadrupeds j dogs 
and rabbits are soon destroyed by it, whilst certain monkeys and 
some otner miimals are said to be comparatively insusceptible to 
its action. Injected into the circulation it probably affects all' 
animals alike. Stills and Maisch remark i — The phenomena 
in the various cases in which its specific operation is developed 
consists of tremor, twitchings, and startings of the Voluntary 
museles, followed by tetanoid spasms, during which the hearths 
action is accelerated, the temperature raised, and the respira- 
tion and consciousness suspended. Between the spasms the cir- 
culation generally becomes normal, the consciousness returns, 
and cutaneous hyperassthesia is observed, but the spasms may 
be renewed by any excitation, as a touch, a loud sound, or a 
sadden impression on the eye. Death may occur through 
asphyxia from tonic spasm of the respiratory muscles, by 
syncope, or by exhaustion. The heart continues to pulsate 
after the respiratory movements have ceased. Of these modes 
of death, that during spasm is by far the most frequent in 
cases of strychnine-poisoning. No lesion is uniformly found 
after deaths the heart may be distended with black blood or 
empty, and, although congestion and serous effusion within the 
meninges of the brain and spinal cord are usual, they are not 
uniformly met with, and in the substance of these organs no 
characteristic alterations have been observed. Falck experi- 
mented on rabbits with brucine nitrate injected subcutan- 
eously in doses from *1 gram, to ‘02 gram, per kilogram of 
body weight. He found that the symptoms induced might be 
arranged in three divisions : — 

— Bespii'ation is quickened, and in some cases a strange 
injection of the ear was noted : the pupils may be dilated, 

2ncZ — Tetanic convulsions, trismus, opisthotonos, oppressed 
respiration and dilated pupils. 

— Moribund. 
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Accortiing to Falck the Tnmimnm letlial dose for rabbits is 
*023 gram, per kilo of bodj*weiglit. Strycbnine kills 3*00 
times quicker, tlie intensity of the action of strychnine relative 
to brucine being as 1 to 117‘4. {VierteljahrsscJiT, f. Gerichtl. 

J^nd, xxiii., p. 78, quoted by Blyth on Poisons^) 

The experiments of Dr. W. H. Elapp (1878) led him to 
conclusions which may thus be summarized: 1, Strychnine 
produces no primary lesion of the nerve-substance proper. 
2. Its convulsions are not cerebri. 3. It does not affect 
cither the sensory or motor nerves aii their periphery. 4. 
These nerves are unaffected by it in their course. 5. Its 
tetanizing effects depend upon its action on the gray matter of 
the spinal cord. 6. In small doses it excites the vaso-motor 
centre. In large doses it paralyzes that centre. 8. It slows 
the pulse by an immediate action upon the excito-motor gan- 
glia of the heart. 9. It does not act on the pnenmogastrics, 
but decreases the number of respiratory movements, at first 
from boo little blood, and afterwards from too much blood 
flowing to the respiratory centres. 10. Artificial respiration 
always moderates the spasms, not by a reflex stimulation of 
the pneumogastrics, but by maintaining the oxygenation of 
the blood until the poison is eliminated. 

It may, then, reasonably be be ieved— •!, that strychnine does 
not act upon the muscles, the nervous extremities, or the 
nerve- trunks ; 2, that it does act upon the nerve-centres in 
the medulla oblongata and medulla spinalis ; and, 3, that it 
acts upon those centres first by stimulating them when given 
in small doses, and by exhausting them, and thereby exagger- 
ating their reflex irritability, when poisonous doses are used^ 
in this respect falling under the general law that the actions 
of small and of large doses of an active agent are antagonistic 
to one another* (Compare Poole, Med, Record, xix. 201.) The 
latter of the two effects is probably dependent, in part at 
least, upon the power of strychnine to contract the arteries 
and the heart and to slow the pulse. It is essentially through; 
spasm, in so far as it throws the respiratory muscles into tonic 
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confei-actibn und by reuderitt^ the chest immovable^ that it 
tends to prodaoe asphyxia, with, its usual symptoms of dark 
venous congestion of the eyes and interior of the mouth 
This- explanation renders clear the agency of artificial respira- 
■'tion in saving the life of animals in strychnine-poisoning 
(Richet, Med. News, etc., Nov, 1880, p. 659), and the effect of- 
keeping the frog’s skin moist in preventing or delaying the 
fatal action of the poison upon this animaL In both cases the 
blood continues to be oxygenated until the poisonous excess 
of strychnine has been eliminated.^’ (National JDisjpensatory.) 

Sti'ychnine is generally supposed tb have no action upon 
the brain, but E. Biernaki (Tlier. Mntsh. Aug. 1890) from 
experiments made upon rabbits under the influence of chloro 
form found that the excitability of the cortical portion of the 
brain showed a diminution in from 8 to 10 minutes after the 
administration of strychnine, this diminution of excitability 
reached its maximum in from 27 to 30 minutes, then remained 
stationary for a time (according to the dose given) afte^* which 
the brain gradually recovered its normal excitability. This 
depressing action may be due to the hyperexcitation of the 
medulla oblongata and medulla spinalis, which takes place, 
fari 'passu, with the diminution of sensibility in the cortical 
portion of the brain, as excitation of one portion of the central 
nervous system is known to pi'oduce a depressing action upon 
another portion. 

The inhibitory action of strychnine upon the functions of 
the cortical portion of the brain explains the favorable effects' 
obtained by its administration in alcoholism, insomnia and 
other diseases in which there is hypbrexcitability of the brain. 

As regards the treatment of strychnine poisoning, ttie 
stomach should be evacuated and a brisk purgative admixiis- 
tored. The native remedies, oil and tnilk, may be given 
to Retard the absorption of the drug* If the convtil^ns 
have begun dblo^ hydrate or chloroform beadmink^iered^ 
%tid when asphyxia threatens artificial respiratiexr should be 
rosoi'tcd bo. In'inodem medicine nux- vomica iapresfembed with 
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ad^iintage in the caitarrha] dyspepsia, accompanied by flatu- 
lence and want of contractile power in the intestines, which is 
so common in 'India* In such cases it appears to be prefer- 
able to the alkaloid strychhfne* As a general tonic in relaxed 
conditiona of the md^ular system, and in delirium tremens, 
strychnine is an invaluable remedy* Jt is also used with 
ad'i’antage as a stimulant of the nervous centres in some forms 
t)f paralysis after the symptoms of irritation have subsided, 
and in sexual debility. Applied externally nux-vomica acts as 
an irritant, and if the skin is abi'aded its active principles may 
be absorbed and giv^ rise to symptoms of poisoning. 

Prof. 0. Pavesi (Bolletina Farmaceutica, 1881,) has demon- 
strated the antiseptic properties of the different species of 
Strychhos and their aikaloids, and suggests that the effectiveness 
of the species of Strychnos which are used in tropical countries 
against fevers and poisonous bites may possibly be owing to 
the antiseptic and anjti-fermentative power of the alkaloids, 

Lauder Bruiiton (Pmctitioner, Jan. 1888,) recommends 
atrychuine in sleeplessness due to mental fatigue, caused by 
strain or worry, as preferable to opium, chloral and bromides. 
He has given to gv^in of the alkaloid, or 5 to 10 
minims of tincture of nux vomica at bedtime, the dose beiug 
reputed if the p?btiept wake ^ithhx one or two hours. 

G. A, Gibson {PraHitionerJ\QQQ. 1889,). strongly repommeuds 
the hypodermic injeofcion of strychnine in cases of c^ium nar- 
cosis, or in any case of narcotic poisoning where there occurs 
any irregularity or interrupticpn of the breathing that appears 
to threaten a failure of the respiratory centre. 

Description. — The fruit isanindehiscent berry of the size 
and shape of a small orange, a^nd of a rich orange-yellow colonr; 
it is filled with a bitter gela^tinons, white pulp, iu which the 
seeds, fr6m- 1 to 5 in number, ja.re placed vertically in an irregu- 
lar manner. The seed is discflike, or rather irregularly orbicu- 
lar, a little less than an inch in diameter, by about a quarter of 
an inch in thickness, slighty concave on the dbrsal, convex o^n 
the ventral surface or nearly flat on either side, often furnished 
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witili a broad, tbickeued margin, so that the central portion of 
the seed appears depressed* The outside edge is rounded or 
tapers into a keel-like ridge. Bombay nux-vomioa usually has 
a bevelled margin, and Madras an obtuse one. Each seed has 
on its edge a small protuberance, from which is a faintly 
projecting line (raphe) passing to a central scay- which is the 
hilum or umbilicus 5 a -slight depression marks lii© opposite 
side of the seed.. The seeds are of a light greyish hue, occa- 
sionally greenish, and have a satiny or, glistening aspeoty by 
reason of their being thickly covered 'with aj^pressed, radiating 
liairs. Nux- vomica is extremely compact and homy, and has 
a very bitter taste. (Pharmacographia,) The wood occurs in 
the shops in pieces of variable length, and from | to 1 inch or 
inere in diameter; it is covered by a thin light brown bark, 
which on one side of the stem is rougher than on the other, 
and is rnarked by numerous small light-coloured elliptic corky 
waHs. A transverse section shows nninerons 'f‘ery fine, 
medullary i^ys ; touched wife nitrio' add the section is stained 
a dull orange -red. 

Micrmcopic stmcture. — ^The hairs of nux- vomica are of re- 
markable structure. They are formed as usual of the elongated 
cells of the epidermis, and have their walls thickened by secon- 
dary deposits, which are interrupted by longitudinally extend- 
ed pores; they are a striking object. in polaiized light. The 
albumen is made-up of large cdls, loaded with ^buminoid 
matters and oily drops, but devoid of starch. If very thin 
slices of ttux-vomicit^are kept for sorhe in glycerine, they 
develop feathery crystal©, "doubtless consisting of the alkaloids. 
(Pharmacographia.) The corky layer of the barV is composed 
of cubical cells of a reddish brown colour ; within thin is a^wid'e 
zone of thin -walled cells arranged in radial and af' the same 
time concentric rows; then come several rows of light- coloured 
stone cells ; and lastly, a tolerably wide layer of thin-walled 
cells in which a few stone» polls are scattered. 

Chemical composition, — ^The hitter taste and highly poisoTtonsr 
action of nux-vomica are chiefly due to the presence of strych- 
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nine and brucmd. Strychnine, was first met 

with in 1818 by PelleHer and Caventou in St. Ignatins Beans, 
and imm^^^tely afterwards in nux-vomica. It crystallises 
from an fdcoholic soliiLtion in lai'ge anhydrous prisms of the 
orthorhombic system. It requires for solution about 6,700 parts 
of cold or 2,600 of boiling water; the solution is of decidedly 
alkaline reaction, and an intensely bitter taste, which may be 
distinctly perceived, though it contains no more than 
of the alkaloid. The best solvents for strych nine are spirits of 
wine or chloroform; it is bat very sparingly soluble in absolute 
alcohol, benzol, amylife alcohol or ether. The alcoholic solution 
deviates th^ ray of pc^arized light to the left. The discovery 
of Brnoine waa made In 1819 by the same chemists, in nux* 
vomica bark, then sanposed to be derived from Brucea ferru- 
gineco. Its presence in nnx-vomica and St. Ignatius Bean was 
pointed out by them in 1824. Brucine, dried over sulphuric 
acid, has the formula but it crystallises from its 

ajcoholic solution with 411^0, It readily neutralises acids, 
forming orystalliLe salts. In bitterness and poisonous proper- 
ties, ias well as in iotatory power, it closely resembles strych- 
nine, differing, however, in the following particulars ; — it is 
soluble in about 150 parts of boiling water, melts without 
alteration a little above 130® 0. In common with its salts, it 
acquires a dark red colour when moistened vjqtli concentrated 
nitric acid. 

In uux -vomica as well as in St. Ignatius^ beans the alka- 
loids, according to their discoverers, are combined with 
strychnic or igasuric acid; Ludwig (1873), who prepared this 
body from the latter drug, describes it as a yellowish brown 
amorphous mass, having a strongly acid reaction and a sofur 
astringent taste ; and striking a dark green with ferric salts. 

?rux-vomica dried at 100® p. yields when burnt with soda 
lime 1'822 per cent, of nitrogen, indicating about 11*3 percent, 
of protein substances. The seeds contain 4*14 J?er cent, of fat. 
Meyer found it to yield butyric, capronic, caprylic, caprinic 
and other acids* of the series of the cbmnion fetty acids, and 
also one acid richer in carbon than steariiacid. ’ 
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Nux-vomica also contaiiis; mucilage and sugar. The latter, 
which, according to RebbKng ( 1855), exists to the extent of 6 
per cent., reduces cupric oxide without the aid of h^t. When 
macerated in water, the seeds easily undergo lactic fermenta- 
tion, not however attended with decomposition of the alkaloids. 
The stability of strychnine is remarkable, even after ten years 
of contact with putrescent animal substances. {Pharmaoo* 
gra^hiaJ) 

W. R. DuijLStan and F. W* Short discovered (1884) a new 
glucoside in Sie P^ilp of the fruit of Sirychnoa Nux-vomioa to 
the extent of 4 to 5 per cent., and named it Loganin^ This 
substance answers to the formula ^ They have 

also shown that loganin is present in small quantity in the 
seeds and in preparations made from them. {Pharm. Joiirn. 
[33 XIV., 1025.) 

In nine samples of nux-voraica seeds examined by Beckurts, 
the percentage of total alkaloids ranged from 1*53 to 3*42 
per cent. The same chemist found the percentage of strych- 
nine in ten determinations to vary between 2*17 and '2*38 per 
cent. [Archiv, der Pharm^^ 1890, 330-347.) W. R. Bunstan 
audF. W. Short iaa^ sample, of seeds from Ceylon found as 
much as 5'84 per cent, of total alkaloids. They found the pulp 
of the fruit to contain 1*4 per-cent, of strychnine and 1 per 
cent, of bmciae. (Pharm, Joum, [3], XIV and XV.) 

The wood and hark of 8* Nuae-vomica (Bidara Lant) have 
been examined by H. G. Greenish, who found 2*26 per cent, 
anhydrous brucine in the dry wood, and as much as 7*38 per 
cent, in the dry bark. No trace of strychnine could be 
detected. The bark of 8f .Nuic-vomioa has been . found to 
contain varying amounts ^ b^cine according to age : C-Jd bark, 
1*68 per cent.j medium, 2*4 per cent.; and young bark, 3*1 per 
cent. {Pharm* Joum [3] IX., 1013.) 

D. Hooper {Pharm. Jowm» 1890) found the leaves of N. 
Uiix-vomica to contain ^ of a per cent, of alkaloid consisting 
of brucine,, bat no str^clmine could be detected. 



470 


LOGANlACh^j^. 


Nux-vomioa is seldom used as a poison in India, 
probably on account of the difficulty experienced in powdering 
it* In Bengal, from 1880 to 1887, out of a total number of 
1,766 cases of poisoning investigated bj tbe Obernical Analyser 
to Government, only 8 ’were from nux-vomica. In tbe N.-W. 
Provinces and Oudb, during the same period, one case was 
observed in a^total of 1 ,529 viscera examined. In the Punjab no 
caso was recorded iu a total of 1,871 viscera examined during tbe 
Hapie period. In Madras, during tbe seven years from 1882 to 
1888, three cases of poisoning with nux-vomica were recorded, 
all three occurred in 188G, and in all tbe nux-vomica bad been 
mixed with orpiment. In Bombay Dr Lyon remarks that poison- 
ing by nux-vomica Js occasionally *met with, the cases being 
generally ^ipcidal or accidental; in tbe ten years ending 1884 
he iiecords one pase of cattle poisoning by this drug. Among 
tbe causes leading tn accidental poisoning may be mentioned 
practise of nux-vomica eating, which many aathorities state 
to be commonly practised in certain parts of India on account 
of its stimulant and aphrodisiac properties. (See Ohever^* Med, 
.Juris, p, 241.) Nux-vomiba has been found by tbe Cbemical 
Examiner at Madras to be sometimes added to arrack to increase 
its intoxicating effect. Accidental cases of poisoning with nux- 
vomica bark have also beeu recorded owing to its substitution 
for Holarrbena bark by ignorant druggists. In a case which 
occurred in Calentta in 1882, the death of a child was traced to 
this Substitution, and in a subseq^nept ease^ on a vendor’s stock 
of Holarrbena bark being seized, one-fourtli of it was 

fohi^ to consist of nux-vomica bark, 

Since t]be introduction of Strychnine into Indi& asa niedicine 
hy it has been not unireqnently used a poisbn. 

In B^qgal the Chemical Examiner reported its detection in 
human viscera liliree times in 1880-81, once in 1881-82, 
once in 1882-83, twice in the remaining Pine months of 1883, 
three times in 1885, and twice in 1886, In 1884 and 1887 no 
ceses occurred, making a^total pf 1 2 cases of strychnine poison- 
ing in 1,766 viscera examined. 
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In the Punjab^ during the .period between 1879 and J887, 
only two case^ were recorded — one in 1879 and one in 1887. 

The total -number of viscera examined was 1871. 

In the IT.-W. Provinces and Oudh no case is recorded 
during the same period. 

In the Madras Chemical Examiner's reports we find under 
the head of ^ ‘Human ’Visc«» Examined, Class A,'' that in 1882 
strychnine was detected iB:2out of 102, cases ;'ii:^ 1883, in 4 out 
of 123 cases.; in 1884, in 8 out of 85 cases; in 1^85, in 4 out of 
81 cases; in 1^83, none; and in 1887, in 2 '^nt of 76 cases; in 
1889, i*k‘3 put ^ of lOX. Under the head of ‘‘^Suspected 
Attempts to Poison'* strychnine was detecfe^ in the articles 
examined twice in 1882,' once in 1883, and once in 1887. 
In 1884 one case of cattle poisoning by strychnine is recorded. 

The Reports of the Chemical Examiner, Bombay, for the ten 
years ending 1884 show that ont of 947 cases in which poison 
was detected, strychnine was found 17 times. 

Cattle poisoning from eating the leaves of. 8* Nu^vomica 
has been observed in the Madras Premdeaey and Mysore. 



The following table, iPti^piled by^AsSfttant Surgeon C. L. Boee, Assistant Chemical Examiner to the 
Government of Bengs^ shows the particulars of poisoning by irnx.vomi(5a and Strychnia in India 
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dren dicdi and tire powder proved to be 
strj'ehnia. In the other mstanee, the 
strychnia was sold from a dispensary 
in mistake for sav»tonin. Both these 
accidents occurred in Calcutta* Zhir* 





ing the previous year ( 1877 - 78 ) 
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sources. In one instance the seme 
bunniah sold nux- vomica bark for 
kuTchi successively to two purchasers. 
It is impossible to surmise to what 
extent the substitution of kuchila 
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took one of the pills, and about an 
hour afterwards was seized with vio- 
lent spasms and became comatose.* 
The pills were found to contain 
stri chnia and brucia/* 
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ture on the night of the 25th instnnbj, 
and was found dead next morning 
with blood oozing from big mouth t 
Nttx^vomica was detected in the, sto- 
mach. The other case^ occurred at 
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is in great repute amongst natives as 
a mild anfciperiodic and tonic for 
children, and a decoction of kurehi 
bark is also used in many native hos- 



make some decoction for hospital 
use, observed, amongst the kurchi 
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from tetanus. During 1884, 1,204 

deaths were registered under the 

heading of tetanus, and the mortality 

for 1884 in this respect was not un- 
usually high. The large bulk of the 
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commit suicide by taking a white 
powder which on examination, prov- 
ed EO be strychnia. This he probably 
stole from the police, who use it for 
dpfttrovine: dogs. 
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absent ftom thm, anfl sfcri chnia pre- 
sent; and it subsequently became 
clear that in making up the prescrip- 
tions the Liq. Strychnia of the British 
Pharmacopceia .had by mistake been 
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eat, who complained of its bitter taste, 

upon which her. mother tasted it, then 

her father (the complainant), as well 

a«i four or five men sitting at the time 
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Ratn^ri,and was one in which strrch' 
nia Waa in some vegetable 

powder found in n^up near the dead 
body of a man, wlib, it was suspected 
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for cinchona aiaaioid* 

The poison Was detected in two eases 

daring the from respectively, 

Dindori Sfistrict) and Ahmed- 

na^at. Inw l^rst the alkaloid was 
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Irhich were required to be Known. 

In seven instances strycimia w'as de- 
tected in the bn man viscera, and in 
thlree instances among substances 
sn^pected to be dr to contain poison. 



Strychnia was detected m tljree cases. 
One from Godavari was said to he a 
case of suicidal poisoning by opium ; no 
opium was found, in the second case 
from Nellore, a woman was reported 
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large quantity where opium had also 
been iwed. The strychnia was de- 
tected not only in tlie viseera, hut also 
in the urine whieh was drawn off 
post-m<irtm> The case was remark- 




Babfiltancefi «i]upecte4 to be or 
Hiunaft T^Mer*. to contain poison in connection 

wjtb human poUoning caeos, Sns 
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cause of rtcftth cowlu be tiCeritiiu- 
ed at the uiqucet, the hotly was coti- 
ve.Ycd to the local dispensary by the 
police Oft getting ready for the poSjt- 
ntortem esaiuiuation, a degd foetus 
dropped pot of the winding sheer, post- 
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officer took a quinine powder, as he 
supposed, from a drawer in which 
such were kept- for distribution. From 
tliis drawer there w credent 93 pow- 
ders of str)'chnine, each of 5 grains, 





along with a large number of powders 
of cinchona febrifuge and sulphate of 
quinine. It was not stated whether 
they had been made up to poison 
beasts.” 
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then recovered. Nux-vomica seeds and strychnia uere found in the vomited matter/ 
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Collection. — Gocliiii* Bux-vomiea is collected ia the dry 
deciduous forests at jbhe foot of the Travancore hills ^ apd is 
sold to small native ^ rate, who send it to the 

merchants. The Coc^nada nux-vomica is obtained from the 
Gan^am district and Godavery. The Madras seeds come from 
Nellore and several oiher parts of the Presidency. The dirty 
and discoloured seeds^ such as those left by monkeys, hornbills 
and parrots only fetcH half rates- The best seed is obtained 
by collecting* the fruilis, washing out the seeds and drying in 
the sun. The right or collection is sold by the Forest depart- 
ment over fixed areas,, and in the upper taluks of the Godavery 
in 1889, 5,500 mantids were taken out on payment of 
seigniorage. The lastj Nellore sales fetched Bs. 12 per candy 
of 20 mauuds, that is, Rs.^ 2-8-0 per cwt. in Ma;dras. In the 
Concaln the seed is collected in, a similar manner by the Mhars 
and other outcastes, and is sold to the small dealers at ah 
average rate of one anpa per measure of about 41bs. 

Commerce . — Large quantities of nux-vomica are exported 
from India. The annual exports from Bombay amount to 
about 4,000 cwts., al^l shipped to the United Kingdom. 
Madras and Ooohiu esfporb still larger quantities, and Calcutta 
rather less. An extensive business is done in this drug at 
Cocanada, from which port it is shipped to Calcutta, Madras, 
Alleppy, Cochin, Bombay and JEurope. The bags are made up 
to contain 1 64 — J 65 lbs. each, S.nd are valued at Bs. 8 per bag. 


Exports from Cochin. Cwt. 

1883-84 2,396 

1885- 86 10,787 

1886- 87 2,635 

1387-83 7,575 

1888- 89 3,255 

1889- 90 17,716 


STRYCHNOS IGNATII, Berff. 

Fig • Rev. de RldTvt. ViisCm, A^^ 4 j jj?, 449. Saint. 

Ignatius" Bean F^v© de Saint Ignac© ( FV.). 

H ab . — Philippine Isl^ids* The; seeds. 
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F' Papita, from Spanish Pepita (Ind. Bazars), 

’•^listory. Uses, &C, — The seeds were first described in 
Europe by Ray and Petiver {Phil: Trans*, 1699, xxi., 44, 87), 
from information furnished to them by the Jesuit missionary 
Oamelli, and probably were brought to India by Jesuit mission- 
aries about the same date. They are described in the Ma7chzan~eh 
adwiya of Mir Muhammad Husain (A.D. 1769) as the seeds of 
a fruit, about the size of an orange, brought from the Hew 
World ; of a hot and dry nature^ an excellent remedy in cholera 
and obstinate vomiting, and useful in all cold phlegmatic 
diseases, such as asthma^ dropsy, rhenihatism,! &c. The dose is 
one to two gmins^ with two or three peppercorns rubbed down in 
water. There is a lengthy account of the seeds in the Talif-'i^ 
sharifi, which the’ author informs us is chiefly compiled from 
European works, Loureiro says : — ^‘1 have often given and seen 
others give a whole seed weighing one drachm rubbed in water 
or wine to buffaloes, horses, cows and swine as an anthelmin- 
tic.’^ The plant, hitherto imperfectly known to European bota- 
nists, haa now been fully described and figured by Don Sebas- 
tian Vidal y Soler, Chief of the Commission de la Flora Forestal 
de Fili'pinas, in their Revision de 'plantar vasculares Filipi- 
nas, published at Manilla in 18S6, 

Tl^e seeds are not nnw* used medicinally in Europe, but when 
cheap are readily ^ purchased for the manufacture of strychnia. 
They are officinal in the United States. 

Description. — St. Ignatius* Beans are about an inch 
in length, their form is ovoid, but by mutual "pressure it is 
rendered very irregular, and they are 3 to 4 or 6-sided, bluntly 
angular or flattish, with a conspicuous hilum at one end. in the 
fresh state they are covered with silvery adpressed hairs ; por- 
tions of a shaggy brown epidermis are here and there perceptible 
on those found in commerce; but in the majority the seed shows 
the dull grey granular surface of the albumen itself. Hot- 
withstanding the different outward appearance, the structure 
of St. Ignatius' Beans accords with that of Hux-vomica. iXhe 
radicle however is longer, thicker, and frequently somewhat 
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bent, and fhe cotyledons are more pointed. The horny brown- 
ish albumen is translucent, very hard, and diflSoult to split* 
The whole seed swells considerably by prolonged digestion in 
warm water, and has then a heavy, earthy smell. ^ The beans 
are intensely bitter, and highly poisonous. 

Microscopic structure. — The hairs of the epidermis are of an 
analogous structure, but more simple than in nux-vomica. 
The albumen and cotyledons agree in structural features with 
those of the same parts in nux-vomica. 

Chemical composition, — Pelletier and Caventou (1819) found 
the seeds to contain the same constituents, though in different 
proportions, as nux-vomica ; they stated the yield of strychnine 
(still concaining brucine) to be 1 ‘dr per. cent. Geissler (1 837) 
likewise found 1*5 per cent, of this alkaloid. F. P. Mayer 
(1863), on assaying ignatia with his solution, obtained from 2 
troy ounces of the seeds 4*5 grains of strychnine and 1 3* 73 
grains of brucine, which correspond to 0*52 per cent, of tho 
former and 1’43 per cent, of the latter. The dried seeds yield 
1*78 per cent, of nitrogen, indicating about 10 per cent, of 
'albuminoids. {Tharmacographia,) 

Commerce. — The seeds sometimes reach India from tlie- 
East via Singapore, or are imported from Europe. Value, 
extremely variable. 

STRYCHNOS COLUBRINA, Linn. 

Fig. • — Bliaede Hort. Mai. vii., t. 5. 

Hab. — W. Deccan Peninsula, from the Concan to Cochin. 
The wood. 

STRYCHNOS RHEEDII, Claris. 

Fig ^^^Tlheede Hort. Mai. viii.y t. 24. Serpent s wood 
Bois de couleuvre (Pr.). 

Hab.« — Malabar. The wood and leaves. 

Vernacular , — ^N^ga-mus4di {Tel.), Modira-caniram (Mai.), 
Kuchila-lata (Hind,, Beng.), Goagari-lakri (Gnz.), Deva-kadu 
(Mar,), 
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History, Uses, &C. — The vemaculai' names we have 
given*.are applied to several scandent species of Strychnos, the 
wood of which is used medicinally in India, and is known in 
Jiiurope as lignum colubi'inum. In addition to the two plants 
placed at the head of this article, it appears to be probable 
that 3, Beddomeiy Clarke, S, laurina, Wall., and S. cinna- 
momifolia, Thwaites, yield some of the serpent's wood used by 
the natives, and it is well known that the wood of 8* Nufc- 
vomica is often sold under this name. Rheede (viii., p . 47), 
speaking of this wood, tells us that it is called Pao de solor or 
Polo da cobra by the Portuguese ; and that the Malayalim 
word modira signifies mystax {fivarai), probably an allusion 
to the moustache-like tentacles of the plant. In addition to 
the well-known nse of the wood, he says: Folia cum zinzibere 
et lact© ad consistentiam unguenti cocta, arthritidem, Vilvada 
Malabaribus appelata abigit; balneum ©x illis prmparatum 
idem praestat.^' Vilvada is a term applied to neuralgic pains. 
The arbor ligni coluhrini of Rumphius (1, 70) appears to have 
been jS. colubrma ; he states that it is used in Java as a febrif age 
and antholmintic, and also externally in certain skin diseases. 
This species is described by Rheed© under the name of Scheru- 
KatU'Valli'-Caniram, He says that the Dutch call it Wild 
Klimmend Kraanoog ; that the bruised fruit is applied to the 
head in mania, that the root rubbed down with pepper is given to 
check diarrhoea, and that boiled with oil it is used as a lini- 
ment for pains in the joints. The bark and wood of the differ- 
ent species of Strychnos appears to be the Katukavalli of 
the Nirghanta, often confounded with Kutaja, the bark 

of Solarrh&na -antidyseuterica. In the vernaculars the San- 
skrit Katu, bitter, becomes Hadu, Karu, Kadva, Karva, Haro, 
JSlaura, *&c., and Kuta, a water pot, becomes Karva, Karua, 
Karaya, &c* These names are very loosely applied to many bit- 
ter medicines, and often lead to dangerous mistakes. Ainslie 
wrongly supposes lignum eolubrinum to be the Dand-el^sini 
of Ibn Sina. The latter writer, speaking of Dand, says :~ 
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i.e, Chinese Dand is like a pistachio nut, and the kind called San- 
jari is like a red castor seed, marked with rough patches. The 
Indian Dand is smaller than the Chinese, but larger than the 
Sanjari. Dand is a Persian name for Croton and Castor seeds 
of diffei'ent kinds, and is the equivalent of the Hab^el-Khatai 
(Cathay berries) and Hah-el-^SalMin (Prince’s berries) of the 
Arabs, who do not appear to have made use of lig^ium 
coluhrinumrn It is evidently a corruption of the Sanskrit 
Danti, and the Indian kind, smaller than the Chinese, is doubt- 
less the seed of Baliospermiim, a^llare, the Danti- vija of the 
Hindus. 

Virey (Hisfoire naiurelle des Medicaments', p. 191,) states 
that Bois de Couleuvre in an overdose occasions tremors and 
vomiting, but mentions at the same time that in smaller 
doses it may be considered as a useful vermifuge, and be given 
also with advantage in obstinate quartan agues. Guibourt 
considers that 8^ Cotuhrina yields the true lignum colubrinnra, 
or Pao da Cobra of the Portuguese, but he is unable to decide* 
whether the wood usually found in commerce is produced by 
this tree or by 8. Nux^vomica^ (Hist Nat.^ Ed. Vol. 

II., p. 557.) Its claims as an antiperiodio have been 
mined by Dr. Berdenis van Berkelow (Schmidt^ s jahrhucheri 
May 24, 1866, Brit. and. For. Med. Ohir. Bev , April, 1867, 
p. 527) j after a trial with it in twenty-two cases quartan 
and tertian, he reports favourably of its action, and con- 
siders that from its cheapness it may advantageously be 
used as* ^ lebrifage. In Bombay shops two kinds of lignum 
colubrinum ( Goagari-lakri) are met with ; the genuine and 
least common imported from Malabar, and the steins of 8. 
Nux’^vomioa collected in the Ooncan; both are much used by 
the Hindus on account of their tonic properties in dyspepsia 
and malarious affections. In the dyspepsia of vegetarians, 
prepjxrations containing strychnia are particularly efficacious, 
and the extract of nux-vomica in half grain doses, appears to 
have all the virtues of the lignnm colubrinum. In the Concan 
the fresh leaves of 8. coluhrina rubbed into a paste with the 
kernel of the oashewnut are applied to suppurating tumors. ' 
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Description. — The general structure of the bark re- 
sembles that of S, Nu(c-vomicai but it it of a rusty colour^ and 
the small lenticels upon it, instead of being pale, are of a bright 
rusty brown. The pieces of wood vary much in size, and are 
more knotty and crooked than those of S. Nux^vomica j they are 
often as thick as a man^s arm. The texture of the wood is 
closer, harder, and of a deeper colour ; when touched with nitric 
acid it turns of a reddish orange. Under the microscope the 
zone of stone-cells in the bark is seen to be wider and more 
irregular than in 8. Nux^vomica, and the cells themselves 
are bright yellow, and larger. 

Chemical composition , — The wood was found by Pelletier and 
Caventou to contain strychine and brucine. H. G. iGreenish 
(Pharm, Journ. [3] ix., 1013) confirmed the presence of 
both alkaloids in the bark and wood, the strychnine reaction 
being especially well marked in the alkaloid from the bark. 
His analysis gave 0*96 per cent, of alkaloids in the dry wood, 
and 5*54 per cent, m the dry bark. 

STRYCHNOS POTATORUM, 

li'ig. — Boxb, Cor. FI. i., t, 5; Wight III. 156; Qarin. 

Fruct, i., L 179. Clearing nut {Eng.). 

Hab . — Deccan Peninsula, Prome, Ceylon. The seeds. 

Vernaciilar . — Nirmali {Mind,.y Beng., Quz.)^ Nivah, Katak, 
Chilbij (Mar.), Chillbij (Can.), Tetran-kottai (Tam.), OhilJa- 
ginjalu (Tel.), Tetran-parala (Mai.)- 

History, Uses, &C. — ^This seed, in Sanskrit Kataka or 
Ambuprasada (ambu, waller ^ prasddsi, clearness), has been in 
use iu India from the'-earliest ages for the purpose of clearing 
muddy water. Kalidasa says : — the ignorant man is refined 
by the society of the learned as water is by the KatakaP 
IMenu (vii. 67) alluding to the popular saying that to name 
the Kataka is sufficient to purify water, remarks: Though 
to name the fruit of the Kataka purifies water, yet the water 
becomes not pure, i-e., faith without works avails 
II.— 64 
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Kataka is mentioned by Susruta in his chapter on water. 
One of the seeds is usually rubbed hard for a short time 
round the inside of the earthen pot, and the water is after- 
wards poured into it and left to settle ; the impurities subside 
and the water remains clear and tasteless. Medicinally nirmali 
rubbed down with honey and camphor is applied to the eyes 
to strengthen the sight and prevent lachrymatiou ; it is also 
nsed in ulceration of the cornea and purulent discharge from, 
the conjunctiva. {Ghahradatfa^) Mahometan writers state 
that it is cold and dry, that when applied externally to the 
abdomen it relieves colic; they also notice its use to strengthen 
the sight and as a remedy in snako-bite. The author of the 
Talif-i-shai'i£f recommends it in irritation of the uriaai*y organs 
and gonorrhoea. He directs four of the seeds to be powdered 
and mixed with a little curd of nailk, to be tied up in apiece 
of cloth and steeped in water during the night. The infusion 
is to betaken in the morning. Ainslie says: — '^The fruit, 
though when very young it is made into a preserve and eaten, 
is reckoned in its mature state amongst the emetics of the 
Tamool doctors in Southern India, given in powder in the 
quantity of about half a teaspoouful.^^ The clearing nui has a 
place in the secondary list of the Pharmacopoeia of India, and 
is there said to be used as a remedy in diabetes, on the authority 
of Kirkpatrick. A suggestion is also made that the nut would 
be of use if supplied to troops marching in the rainy reason, 
when little but muddy water can be procured. 

Dr. Pereira. {Pharm, Journ,, 1 850, Vol. IX., p. 478,) suggests 
that the property of clearing water possessed by these seeds 
depends upon the albumin and casein which they contain. If 
the seeds be sliced and digested in water they yield a thick 
mucilaginous liquid, which, when boiled, yields a coagulum 
(albumin), and by subsequent addition of acetic acid, it fur- 
nishes a further coagulum (casein),— (FAar. of India, p. 146.) 

Description, — The seed is nearly orbicular, buttem* 
shaped, about ^ an inch in diameter and i inch thick ; round the 
border is a slightly prominent ridge, which marks the junction 
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of the two portions of albumen constituting the bulk of the seed ; 
at one point a slight irregularity of the ridge marks the situation 
of the radicle, from this runs a faintly projecting line to the 
umbilicus, which is central and well marked, a hardly perceptible 
depression marks the opposite side of the seed. The integu- 
ments are yellowish grey and covered with fine silky hairs. 
The albumen horny but not quite so hard as that of IS’ax- vomica. 
The embryo consists of a club-shaped radicle and two delicate 
heart-shaped cotyledons. 

Chemical comjposition , — ^Wo found the seeds as diflScult to 
powder as those of Nux-vomica, and they had to be treated in a 
similar manner before they could be^ pulverised. The pow- 
dered seeds were boiled with strong alcohol acidulated with 
sulphuric acid, caustic potash in slight excess added, and then 
acetic acid to acid reaction. The solution was then evaporated 
to dryness on the water bath. Benzole extracted traces of an 
oily principle when agitated with the acid extract. Afler 
separation of the benzole tho still acid solution was agitated 
with ether, which extracted resinous matter which became of a 
deep yellow colour on the addition of alkaliesi The aqueous 
solution was then rendered alkaline with carbonate of soda 
and agitated first with ether and subsequently mth chloroform. 

In both cases intensely bitter extracts were obtained, the 
ether extract exceeding that yielded by chloroform. These 
extracts were purified,* and afforded all the reactions for 
alkaloids, the special colour reactions in both instances indicat- 
ing the presence of brucia, and it is interesting to note that 
the larger amount was found in the ether extract. Portions of 
these extracts were injected into frogs, but beyond inducing 
muscular irritability no tetanizing effects were induced. Ace- 
tates of the alkaloids were employed for the hypodermic 
injections. We failed in obtaining any reactions for tho pre- 
sence of strychnia in either of the extracts. We are not 
however prepared to state that other alkaloicial pf-inciples are 
not associated with brucia in the seeds. We noted that on the 

* We noted chat the ether extract when first dissolved in dilute salghtWfic 
ecid, was of a yellow colour, bat ehanj^ed to grass green on 3taa<Ung* 



508 


OmfTIAJSFAVW^E!. 


evaporation of tiie alcoholic tincture of the seeds acidulated 
with sulphuric acidj a beautiful violet coloration was deve- 
loped on the sides of the capsule; we also obtained a similar 
reaction with Nux- vomica seeds. Phosphoric acid, however, 
failed to afford this coloration, and it was not afforded either 
by hydrochloric or acetic acids 
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GENTIANA DAHURICA. Fisch, 

Fig. — Act. Soc. A!at. Scr. Mos. iii., 63. Syn.- — Q. Olivieri^ 
Griseb. 

Hab. — Persia. The flowering tops. 

Vernacular. — Gul-i-ghSfls (Indi‘an bazars). 

History, Uses, &C. — ^Ihn Sina and the Eastern Arabs 
and Persians adopted a Persian plant called Qhafat as re- 
presenting the Eupatorion of the G-reeks. This plant is still sold 
in India under the name of Gh^fith or Ghafis. (r/. Vol. I., p, 
583 ). It is described in the Burhdu-i-katia as a plant one span 
in height, having a long blue flower and a very bitter taste. 
The entire plant is not unfrequently to be found in parcels of 
the drug which arrive from Persia. Aitchison (Bot. of the 
Afghan Deh Com.^ p. 88,) speaking of G. says *. — 

‘'In great ururiance on the sandy downs of the Badghis, 
forming part of the sward along with several Carices. This is 
undoubtedly, as Boissier remarks, the Gentian of the hot 
country. It is in such profusion, that when in flower it gives a 
blue colouring to the downs.*' We are informed that.it is 
called Qul-kalli by the Persian peasants from its being ns^d to 
cure (kalli), or ringworm of the scalp in children, 
and Persian Mahometan physicians (Jescribe Gh^s as havii^ 
Wes like hemp, and long blue ' flowers, &c. ; they copy the 
description of the Agrimony plant from the Greeks, and ascribe 
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to it fclio flowers of liie Persian Gentian with: which they are 
taiaailiar- The medicinal properties attributed to it are those 
of Agrimony, 

Description. — The drug*, which is imported from Persia, 
consists ©f delicate quadrangular flower stalks, two to four 
inches in length, terminating when perfect in five flowers; 
one of these is terminal, the remaining four are in opposite 
pairs and on longish peduncles, with bracts as long as the 
peduncles. The corolla is funnel-shaped, abont 1 inch in length, 
erect, five-partite ; calyx five-partite ; stamens five, alternate' 
with the corolline segments; style single; stigmas two ; fruit 
three-fourths of an inch long, one-celled, containing numerous 
small seeds ; calyx and corolla persistent. The lower portion 
of the plant is sometimes to be found ; • it has the leaves of a 
gentian. 

The entire plant is from 6 to 8 inches high, and very bitter. 

Chemical composition . — The drng reduced- to fine powder 
and .treated with ether yielded 7 per cent, of extract, consisting 
almost entirely of a light yellow-coloured wax. The spirit 
extract contaiued a crystalline bitter principle, neutral iu reac- 
tion, Unaffected by alkaloidal reagents but precipitated by 
tannin. The residue, after treatment with ether and alcohol, 
swelled up on the addition of water, and a quantity of mucilage 
and red-colouring matter entered into solution. 

Commerce , — ^The drug is an article of regular import from 
Persia, and sells at fyom 2 to 3 annas a pound. 

JintiySsHa,. — tJnder this name Gentian root imported from 
Europe is sold in India, and is generally accepted by the 
hakims as representing the Gentiana of Pliny and Dioscorides.**^ 
Mahometan writers i describe Jintiyana as having purplish 
flowers, and give P^kb^lnbed as the Hindi synonym. The root 
sold as Pakhanbedin’.the bazars is that of Saxifraga UguLatot^ 
an antirely different plant. \Sec Vol i.^ p, 685.) 

* Dioa. UL, 3 ; Pliiiy 25, 7. 
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GENTIANA KURROO, Boyle. 

Fig. — Boryle lUus., t. 68.,/. 2; Bot. Mag., t. 6470. 

Ha.b*--~Oashiiiere and N.-W. Himalaya. The root-stoclc- 

V&macular* — Karu, Hilkant^ Kamal-phdl {Hind.)m 

History, Uses, &C. — This drug is not mentioned by 
Banskxib Writers on Materia Medica. Their EZatuki, in the ver- 
naculars Katki and Karu, which is in general use all over India, 
is undoubtedly the root of Picrorhiza Kurrooa. In the Diction- 
ary of the Economic Products of India {hi., p. 486,) it is stated 
that O* Kurroo is largely exported to the plains along with 
P* Kurrooa as the officinal Karu or Katki, but .we have been 
unable to find anything like tlio root of a Gentian in the origi- 
nal parcels of that drag which arrive from the hills. We 
believe that all the references to this plant, as a drug in use 
in the plains, belong properly to Picrorhiza, and that G. Kurroo 
is only used in the Himalayas and northern districts of the 
Punjab, 

Ocscription. — The root-stock is perennial and creeping, 
terminating in knotty crowns from which spring numerous 
vertical rhizomes from 8 to 6 inches in length ; the latter, which 
form the bulk of the drug, are bluntly quadrangular, about ae 
thick as a goose-quill, and marked on each face by the remains 
of a closely set single vertical row of rootlets ; they are also 
transversely wrinkled, and terminate in a scaly tuft consisting 
of the remains of leaves and flower stems. A transverse section 
shows that the rhizome consists of a central quadrangular 
woody portion, surrounded by a thick cortex, both of a. l^ht 
yellow colour, tough, and having the odour and taste oi, 
Gentian root. 

Chemical compositiorh — The roots contain a bitter principle 
similar to that of the Baropean species; it is soluble in water 
and alcohol, and is not thrown down by neutral acetate of lead, 
but is precipitated by ammoniacal acet^e ; and liber^d from 
the precipitate by sul^aretted hydrogen. It dan be extracted 
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^rom an aqueous solution by agitation with benzine or etber, 
but more readily by chloroform. Ferric chloride does not 
precipitate it, nor does tannin. Sulphuric acid colours it red* 
dish, and the dilute acid decomposes it with the production 
of sugar. The root also contains a yellow, transparent, brittle 
resin, resembling mastic, in softening at the temperature of the 
mouth; it is od ourless and tasteless, neutral in reaction, and 
insoluble in alkaline liquors. The presence of this resin to 
the extent of nearly 20 per cent, of the dried root should at 
once distinguish this Gentian from other species. 

SWERTIA CHIRATA, Bam, 

Fig— Wall, FL As, Bar, iii., t, 252; Bentl. and Trim., t, 
183. Chiretta (Eng,), Ohiretti (Fr,), 

Hab. — Temperate Himalaya. The plant- 

Vernacular , — Kirayat (Kind,, Guz.), Ghireta Hirait 

(Mar.), Nila-vembu (Tnm,)^ Hela-vemu (Tel,), Nelabevn 
(Gan.), Nila-veppa (Mai.), 

History, Ijscs, &C. — -Kirayat has- long been an import* 
ant article of the Hindu Materia Medica. It is mentioned by 
Snsrutaand other Sanskrit writers under the name of Kir^ta- 
tikta, which means the bitter plant of the Kir^tas, an outcaste 
race of mountaineers in the north of India. It is also called 
An^rya-tikta, the bitter plant of the non- Aryans. Another 
Sanskrit name isBhunimba, ^'ground-nim.” The herb is much 
esteemed by the Hindu physicians on account of its tonic, 
anthelmintic and febrifuge properties, and is prescribed in 
masked forms of malarial fever in which the chief symptoms 
are dyspepsia ; it is usually combined with aromatics, such, as 
ginger and lemon grass. 

It is also considered to be laxative, anttelmintic and 
alterative. In the Bliaisliajya-ratnavaii, tt doooction is directed 
to be mado of equal parts of chiretta, Tinosposa stems, raisins, 
emblic myrobalans and zedoary root. Chiretta is one of th» 
54 ingredients of the compound powder known as Sudarsana- 
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cliTirna, and it gives its name to a compound oil called Kirdtadi- 
taila, in wliich it is combined with. 26 other drugs, mostly aro- 
matics and stimulants. This' oil is rubbed on the bfldy in 
obstinate cases of aguij, causing emaciation and anasxnia. 
( Bhaisha^ya^-ratnavali.) 

Mahometan writers upon Indian drugs have identified Ohi^ 
retta with the Kasab-ed-darira of the Arabs^ and Calamus 
aromaticus of Dioscorides. Guibourt was also of the same 
opinion, but Fee and Royle dissent from it. 

The author of the Malckzom’^l Adwiya g\.ye^ at the end of his 
article upon Kasab-ed-darira the following short summary of 
the manner im which Chiretta is used by the Hindu physi- 
cians 

They consider it to be cold and dry, light and fiatiilent ; 
a remedy for colds and bilious affections, burning of the body, 
and the fever arising from derangement of the three humors 
which they call sannipat (fever with delirium).’^ The plant was 
ficst described by Roxburgh under the name of Gentian a Ohi^ 
rti/yUa in 1814, Ainslie notices it, and remarks that it appears 
to be much ns^d u.n Bengal ; it was probably rather a scarce 
drug in Soutlieri^ India in his time, as he says little about it. 
In England it began to attract attention about the year 1829 ; 
and in 1839 was introduced into the Edlnbargk Pharmacopoeia. 
It is now official in the British and Indian PhamajaooIXBias, and 
is generally accepted as a valuable bitter tonic. In Western 
Indjia it has a reputation as a remedy for bronchial asthma, 

andT in «ome cases we have knowti it used with success. 

! 

P^SCriptiofl^ — ^Thoi entire plant is collected when in 
floWer, or more con^monl^ ’When capsules are fully formed, 
and tied up with a slip o^ bambjoo into flattish bundles about 
3 feet long, each weighing when dry - from li to 2, lbs. The 
stem, * 3 ^ to -fxi of an iiichiiit tbiokness^. is of an orangey-brown^ 
sometimes of a dark-purpj-ish coJLbur; the tapering simply rppt„ 
often munh exceeding the sMm in thickness, is 2 to 4,luoh€^i 

long and up to i an inob lihick. It is less frequently branched, 
but alwaya pro'vdded . with aorae rootlets. In stronger 
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mens, tlie roofc is somewhat oblique or g'eniculate ; perhaps the 
stem is in this case the product of a second yearns growth^ anrf 
the plant not strictly annual. Bach plant usually consists of a 
single stem, yet occasionally two or more spring from a single 
root. The stem rises to a height of 2 to 3 feet, and is cylin 
drical in its lower and middle portion, but bluntly quadrangu- 
lar in its upper, the four edges being each marked with a pro- 
minent decurrent line, as in Erytkroea Centaurium and many 
other plants of the order. The decussate ramification resembles 
that of the other Gentians; its stems are jointed at -intervals 
of 1 to 3 or 4 inches bearing opposite semi-amplexicaul leaves 
or their cicatrices. The stem consists in its lower portion 
of a large woody column, coated with a very thin rind, and 
enclosing a comparatively large pith. The upper parts of 
the stem and branches contain a broad ring of tluck-walled 
woody parenchyme. The numerous slender axillary and oppo- 
site branches are elongated, and thus constitute a dense umbel- 
late panicle. The^^ are smooth and glabrous, of greenish or 
brownish grey colour. 

The leaves are ovate, acuminates cordate at the base, entire, 
sessile, the largest one inch or more in length, S to 5 or 7- 
nerved, the midrib being strongest. At each division of the 
panicle there are two small bracts. The yellow corolla is rotate, 
4-lobed, with glandular pita above the base ; -the calyx is one- 
third the length of the petals, which are about half an inch 
long. The one-celled bivalved capsule contains numerous 
seeds. 

The flowers share the intense bitterness of the whole dri%^ 
The wood of tlie stronger stems is devoid of the hitter prm** 
ciples- 

Ghemioal composition . — At the request of the authoi'S of thd 
Pharmacographiaf a chemical examination of chirettii was mad« 
by Hdhn under the direction of Professor Ludwig of Jena, 
The chief results may be tliua described. Among the bitter 
principles of the drug, Ophelic Acid, occurs in the 

largest proportion. It is an amorphous, viscid, yelhjw sub- 
li.— .06 
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startce of an acidulous^ persistently bitter taste^ and a faint 
gentian-like odour. With basic acetate of lead, it produces an 
abundant yellow precipitate. Ophelic acid does not form an 
insoluble compound with tannin ; it dissolves in water, alcohol 
and ether. The^fst solution causes the separation of- protoxide 
of copper from an alkaline tartrate of that metaL 

A second bitter principle, Chiraiin, may be 

removed by means of tannic acid, with which it forms an in- 
soluble compound. Chiratin is a neutral, not distinctly crystal- 
line, light yellow hygroscopic powder, soluble in alcohol, ether 
and in warm water. By boiling hydrochloric acid, it is decom- 
posed into Ohiratogenin, and Ophelic acid. Chirat- 

ogenin is a brownish, amorphous substance, soluble in alcohol 
but not in water, nor yielding a tannic compound. No sugar 
is formed in this- decomposition. 

These re^ts exhibit no analogy to. those obtained in the 
analysis of the European gentians. Finally Qnhn remarked in 
chiretta a cryatallisable, mstelesa yellow substance, but its 
quantity was so minute that no investigation of it could be 
made. The leaves of chiretta, dried at 100® O., afforded 7*5 
per cent, of ash ; th© stem 8*7/ salts of potassium and calcium 
prevailing in both. (Op, HL 2nd. Ed., p. 437.) 

CoiatJKsrre. — "Most of the chiretta of commerce is said to be 
collected in the Morung district of Nepal; it is packed in large 
bales, which contain about 1 cwt., and arrives in Xndia about* 
the end of March, when a stock may be laid in at about 2 annas 
per lb. An inferior k^nd, known as Mitha hiraiyai, ‘/sweet 
chiretta,’^ is frequently met with ; it is sometimeB packed sepa- 
rately, and sometimes mixed with the tame dmg, but cau be 
easily recognised by the almost com{dete^ absence of the cen- 
tral pith, and by its dehcient bitterness. This spurious chiretta 
has been noticed in the London market and described by Prof. 
Bentkgr. iFhasrm.Journ. [3] v., 481.) It is said to be derived 
from B. angustifolia. Ham. 

Elbome in 1883 noticed the occurrence of hCunpt (Madder) 
sterns in soma bundles of Chiretta. 
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Swcrtia decussata— Wight III., t* 157, htsj\ 
Sya. — Ophelia muUiJlara, Bk xiBitive of the West Deccan 
Peninsula, is used under the name of Silajit as a substitute for 
chiretta. The whole plant is bitter, but the root is preferred, 
and is said by Dr. Broughton and others who have used it to 
be an excellent substitute for gentian. It is not an article of 
commerce, but is sold in the bazar at Mahableshwar under the 
name of Kadd, which simply means bitter.’*' The 8 , corym- 
hosa on the Nilgiris, and the 8. pulchella on the Pulneys* are 
used as tonics in place of the true chiretta. 

Description * — Stem quadrangular, 4- winged;, ascending 
densely leafy ; loaves round ovate ; stem clasping, 5-nerved, 
muoronulate, glabrous, decussate; cymes many -flowered; calyx 
divisions lanceolate, acuminate ; corolla white, 4 -divided, seg- 
ments ovate, elliptic, their rounded pats surrounded by long 
fringes; filaments united at the very base; capsules large, 
cylindrical, erect ; seeds minute. Root of the diameter of a 
quill, giving ofl two or three rootlets, covered with a whitiah- 
brown epidermis, when dry wrinkled longitudinally, white 
internally,, and brittle. 

ENICOSTEMA LITTORALE, Blums. 

^Bot, Mag. vi., t. 28 ; Wight le. t. 600 . 

Hab. Throughout India, except in Bengal. The plant. 

Chhota-kir^yat [Bind.), Mamijva (Qvz.Y, 
Nella-galli [Tel.), Tellurugu [Tam.). 

History, Uses, — This plant does not appear to 

have been noticed by Sanskrit writers on Materia Medica, but 
it is popularly known in many parts of India, ^oug with seve- 
ral other bitter herbs as a kind of Kirdyat* It is most abundant 
in moist situations near the coast, and is also found in Tronical 
Africa and the West Indies. Roxburgh describes it under the 
name of Gentictna verticillaia, but says nothing about ^its medi^ 
cinal properties. lu the Dkarmacopcem of India ii is noticed 
under the name o£ CHceiidia hyssopifoV^a* 
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According to Cleghorn it is much used by the natives ol 
Madras as a stomachic, as in addition to its tonic properties, it 
is also somewhat laxative, (Ind, Awn. of Med. Sci. hi., 272.) 

Description. — Root perennial, creeping, filiform. Stems 
herbaceousi simple, erect, from 6 to 12 inches high, four- 
sided, jointed; leaves opposite, sessile, lanceolate, 8-nerved, 
smooth, entire, 1-^ to 2 inches long, by half an inch broad ; 
fiowers axillary, sessile, generally threefold, small, white ; 
corolla funnel-shaped. The whole plant is bitter. 

Chemical co-mposition. — The aerial and subterranean por- 
tions of this plant were examined separately; the former gave 
34 per cent, of dry alcoholic extract and 15*7 per cent, of ash, 
and the latter 15*5 per cent, of dry alcoholic extract and 10*4 
per cent, of ash. The bitter principle from both portions 
appeared to be identical and to have the characters of a giucoside . 
It was left as a yarnishdike residue from the evaporation of its 
solution in chloroform, and was also soluble in ether, benzol/ 
alcohol and water. It gave a reddish-brown colour with 
strong sulphuric acid, which changed to a purplish tint after 
standing. -The hydrolysis of the bitter principle with dilute 
hydrochloric acid resulted in the production of an agreeable 
aromatic substance, and the deposition of a flocculent light - 
brown colouring matter. 

CANSCORA DECUSSATA, Roem. et Sch. 

— Bot. Mag. t. 3066. 

— - Throughoi^t India, The plant._ 

Sankh4huli, Danipola, Danakuni (Mind.), Dan- 
kuni (Renp.) , Sankhvel {Mar.}, Cansjan-c»ra (ifa/.) 

History^ Uses, &C* — This plant is mentioned in Sans- 
krit medical works, under the names of Shankh-pushpi, 
Kambu-pushpi, Kambu-malini and Dandotpala, as a laxative, 
alterative, and nervine tonic. Ohakradatta recommends - the 
-fresh juice of tl^e plant to be given in doses of about-^an ounce 
in all 3oi*ts of insanity he also'^presmibes it as a nervine tonic- 
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Ifc seems probable that the Sanskrit names are applied in 
different parts of the country to more than one species of 
Canscora. Rheede {'Sort. Mai, x.j i. 52), figures O. perfoliata 
tpifch the Malayalim name of the Oansjan-cora, from which the 
botanical name of the genus has been derived. The different 
species of Canscora are bitterish annual plants which grow in 
moist situations during, or immediately after the rainy season. 
They have pink, yellow or white flowers, and are of no medi- 
cinal importance. 

Description. — Stem about a foot high, perfectly erect 
(Dauda-utpala), four-sided, angles very sharp, or rather mem- 
brane-witiged, smooth, ramous, branches always opposite 
cross-armed, in other respects like the stem ; leaves opposite, 
spreading, sessile, lanceolate, sharp-pointed, entire, smooth, fi- 
ner ved, size various ; flowers terminal and axillary, peduncled, 
the terminal ones three-fold, the axillary single, white; 
peduncles 4-sided ; calyx large, 4-toothed, 4-sided, 4-winged ; 
corol funnel-shaped, border irregular, 3-parted, tbe two upper 
segments equal and orbicular, the lower one 2-parted, with a 
deep groove, in the groove is lodged the fourth or large 
stamen ; filaments four, inserted into the mouth of the tube, 
the lowermost longer than the other three; style single; stigma 
2-cleft, segments recurved ; capsule one-celled, many-seeded- 

Other plants belonging to this Order which are sometimes 
used medicinally are the different species of £»X£l|CUtn, 
amongst which may be mentioned jB. tetragonufn in* Northern 
India and -B. bicolor in the Deccan Peninsula. 

Kry throea Roxb^fghii has b^n Commended as a 
substitute for Ohiretta ; it is a delicate little plant from 4 to 
10 inches high, appearing lA cultivated groiind'afte^ the rains. 

The root is small and fibror^ sparingly branched, the stem 
quadrangular and winged; lower leaves ob,0vate-oblong, 
obtuse, those on the stem linear-acuminate; cymes dichotomous ; 
flowers bright pink, starlike • capsules oblong, mucronate, i of 
an inch long, dehiscing, 2-celled, covered by the long sepals 
and inflated silver-paper-like tube of the corolla. 
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BORAGINE^. 

CORDIA MYXA, Linn. 

mg.—Lelih FI. Mgypt, t. 19, /. 1 ; Wight Jlh, t. 169; 
Rheede Hort, Mai. iv. t. 37, Small Sebesfcen Plum {Mng.). 

— Throughout India. Egypt to Cochin-China. Aus- 
iralia. The fruit and bark. 

CORDIA OBLIQUA, WilM. 

Fig. — Bedd, FL 8ylv,, t. 245 > Wight Ic., t. 1378. Large 
Sebesten Plum {Eng.), 

Hab. — Western India. Punjab and Hindustan to Ceylon. 
The fruit. 

Vernacular. — Lasora {Hind.)^ Bahubara (Beng,), Bhokar, 
Sh^lvant { Mar.), Bargund, Gondani {Quz.), Naruvili {Tam.)» 
Nakkera, Botuku {Tel.)s Viri (Mai.), Doduchallu (Ca 7 L.). The 
adjective great ot small is added to these names to distinguish 
the two species. 

History, Uses, &G, — The fruits of these trees are the 
Selu, Bahuvara, or Sleshm^taka of Sanskrit writers, the 
Sapistan of the Mahometans, and the Sebestens of old European 
works on Materia Medica. C. Myssa is supposed by some to 
be the KoKvtirjUa diyvirrta of Theophi*astas. The natives of India 
pickle the fruit of both trees. Medicinally the dried fruit is 
valued on account of its mucilaginous nature- and demulcent 
properties ; it is much used in coughs and chest afifections, also 
in irritation of the urinary passages | in larger quantities it is 
given in bilious affections as a laxative* Mahometan writers 
describe two kinds of Sapistan; the greater {O. ohUqua)^ the 
pulp of which is separable from the stone, and the lesser ( G 
Myiiea)f the pulp of which is adherent. The word Sapistan is 
an abbreviation of Sag piston, which means in Persian * Hog's 
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dugs/ In Arabic they are called Dibt and Mukhitah^ in alia- 
Sion to their glutinous pulp. Both trees are minutely de- 
scribed by Roxburgh. According to Horsfield the bark of 6’. 
Myxa is used by the Javanese as a tonic. This tree is the 
Vidimaram of Rheede, the BruUa d* Mntrude of the Fortngnese, 
and tha-dr&or gluUnosa or Kleeverige Boom of Bumphius. 

Description. — C, : Drupe oblate-spheroidal, about 

an inch or inch and a quarter in diameter^ smooi&, when ripe 
yellow ; pnlp in large quantity, soft, clear and very clamtny, 
one-celled ; nut nearly circular, laterally compressed, rugose 
on the outside, with a cavity at each end, the lower one deeper 
than the other, exceedingly hard, 4«-ce]led, though rarely all 
fertile ; seed solitary, ovate-oblong. 

0. Myasa: Drupe globular, smooth, the size of a cherry, sit- 
ting in tho enlarged calyx, when ripe yellow ; the pulp almost 
transparent, very tough, and viscid nut cordiM^, at both ends 
bidentate and perforated, rugose, somewhat -^k-sided, 4-celled, 
but it rarely happnns that all prove fertile; seeds solitary. 
(Uos^burgh,] Both kinds of frait when dry are shrivelled, and 
of the colour of a dry prune. The pulp of 0. olliqna can be 
separated from the nut, that of 0. Myxa cannot ; on sawing 
through the nut a heavy disagreeable smell is observable. 

Gh&mical com'posiiion. — The pulp of the fruit of C. ohliqua 
freed from seeds had the following composition 

Per cent. \ 


Moisture,, 1^*86 

Extracted by hot water d4*26 

Sogar fby copper estimation) 29*76 

Aridity nenti^edmifig Na HQ 0*28 

Alkriiiiity of ash as KHO 8*06 

TAtalash...... 8 85 

Arikm insolilWe residue 1*52 


The aJcoholic extract sole^on in water gave no indication of 
an alkaloid, and waa not rendered turbid with lime water. 
SebeBten plums appear to have properties similar to prunes, 
as ^ey exert a gentle laamtive action when taken m any 
quantity. 
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' A decoction of the bark of O. My^a was not aflected by 
iodine solntionji and was only slightly turned green by ferric 
chloride. She alcoholic extract contained some white, trans- 
parent crystals belonging to the square prismatic system. 
They had no peculiar taste, were neutral in r^wjtion and 
unaffected by alkaloidal reagents and the stronger mineral 
acids. The aqueous extract was dark- coloured, free from 
bitterness, and a substance like cathartin was,' precipitated 
from it by si^ volumes of alcohol. Nothing was fonnd in the 
bark to account for its pcputed tonic action. Some simple 
crystals of oaloinm oxajate were present, and the* reduction of 
this salt to. carbonatie^ by burning, contributed ku^gely to the 
12*75 per cent, of ash, 

CACCINIA GLAUCA, Savi» 

Syn. — Q. Oelaii, Boiss. Fh Orient w- jp. 277, 
flab. — ^ Persia. The herb and flowers- 

Vernacular, — Gaozaban (Jnd. Baaaxt). The fldwers, Gul-i- 
^faozabdn ( Jnd. Bazars), 

History, Uses, &C. — A plant named ^<wyXo*<ro'off is men- 
tioned by Dioaoorides, Paulns .ZEigineta, Pliny and. other Greek 
and Latin writers as useful in the cold stage of fevers as a 
stimulant when added to wine,’*' 

Lioscarides says of it, ^ouct Se ^vXXov rpa^y 'rc 

10*1 fUKavrepov ofioiov ^o6s yX&trar] it has leaves like Verhascumf 
procumbent, but rough and blacker, like a bullock’s tongue.’^ 
Marcellas Vergiliua, in his commentary upon Dioscorides> 
brings strong evidence in favour of the opinion ihat the 
Bugloss of the ancients was Borage, laying special stress upon 
fact that Lioscorides, Paulus u^gineta, Galen and Pliny all 
njention its addition to wine to increase its stimulating effects,' 
a Well known use of the plant up to the presont ^ime. 

Porskahl (Desc. Anim,, p,146 j Flora Ixii.) identifies the Lis^n- 
el-thour of the Arabs with Borage. Tiie autlior of the MaJcTt^n^ 
* Diose. iv, 123; P. vi.; Pliny 26, 40, 
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with otbcar Persian writers^ assumes that the Gaozabdu Df Persia 
is the same as the Bugloss of the Greeks and Romans : he then 
unmistakably describes the leaves, flowers ” and fruit of the 
Gaozab^u we now receive from Persia, .and says that mosD of 
the drug comes from GH35n, He also mentions another kind 
with smaller? leaves'.' as c<Kning frOm^ Azrm^bad in India. Mir 
Muhammad Mamin, in his > says that in 

Ispahan and some other towns o£ Persia a kind of Gaozab^n is 
called Marmakhuz, and has a small round bine flower. In Persia 
Gaoasaban: is used as a demulcent in colds and cohgbs, and the 
ashes are applied to cure scald head in children. 

In India the drug has long held a , high place in native prac-'- 
tice as an alterative tonic in syphilitic, leprous, and rheumatic 
cases ; it has also diuretic and demulcent properties. O’Shaugh- 
nesay {Beng. Bisp,, p, 420,) notices it favourably, but there is 
some doubt as to the kind of 6faozabin,used by hinju- Mr-.M,' 
Sheriff and others have suggested its use as an alterative, 
instead of Sarsaparilla. It may be given in decoction ( 1 oz. to 
a plat of water) in doses of from 2 to 4 bunces three or four 
times a day. Whatever its alterative powers may be, there 
can be 'no doubt as to its mucilaginous and saline properties. 
Aitchison found the Persian Gaozaban growing abundantly in. 
the Badghis and fchorasau as well as in the Hari-rud valley. 
He states that the root stock is eaten by the natives, and that it 
is. laden with a most viscid juice, which seems to be palatable to 
the people of those part)9. Linn^ S&c, Bbr, ' 

Vci I., p. 8S.y 

D^SCr^tion,:: — ^Tte following^ description is drawn up 
from an. examination of original bales of the plant and flowers 
imported from Persia ; — Gaozabdn is a large herbaceous, pe- 
rennial plant with black woody rhizomes, I to '2 inohes in dia- 
meter, and terminating in a knotty head, from which spring 
several angular sterns^ thickly studded with calcareous 
tubercles and armed *witH , white, calcareous bristles. 

Thb leaves, which are very fleshy, entire, iietioled, . and of an 
oVate^timinate shape, have a slightly waved margin; the 
argest seen ^ inches long bjj# 44 inches broad, the cauline 
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leaves weire 4-i by 2 inches, gradually decreasing fco 1 inch ; 
both sides of the leaves are thickly studded with calcareous 
tubercles which support stiff, white, calcareous bristles. Heads 
of flowers soorpioid and branched, thickly studded with white 
stiff bristles ; bracts lanceolate to linear lanceolate, b^^stly ; 
calyx half an inch long, 5-partite ; segments linear- lanceolate, 
bristly; peduncles very short when the plant is in flower, 
lengthening to half an inch when in seed, and becoming studded 
with calcareous spots ; pratil hairy, bifid at the apex, double 
the length of the calyx ; corolla one and a half inch long, half 
an inch wide at the throat, funnel-shaped, almost bilabiate, 
externally hairy, 5-lobed, two upper lobes longest, throat of 
corolla glabrous, naked ; stamens five, attached, a few long, 
weak hairs between the stamens ; the fruit consists of oblong 
rugose nuts, i to of an inch long, supported upon bony cups 
oue-twelfth of an inch in diameter. If long kept the flowers 
lose their deep blue colour and turn reddish, 

Ohemical composition*— In boraginaceous plants there occurs 
a nitrogenous substance differing from gluten, the solution 
of which in boiling water solidifies on cooling to an imperfect 
jelly, and is precipitated by acids. It is also precipitated by 
the alkaline earths and by most salts, but tannin merely clouds it. 
{Braconnot, J. Phys, 84, 274.) In Gaozab4n this nit^rogenoua 
substance is particularly abundant* 

The ash of the leaves and stalks of Gaozab^ has been 
examined by Deshmukh (1884), with the following results: — ^ 
Silica, 24*1 7 j Oarbonio acid, 15'71 J Alumina with tnuies of iron^ 
1-87; Lime, 27-31 ; Magnesia, ^*77; Potash, 14*56;^ Soda, ,9*61; 
Sulphuric acid, 1*79; Phosphoric acid, 1-06; Chlorine, 1’47, 

Commerce. — Value, Goazabin, Bs. 7 per maund of 37 J lbs. ; 
Gul-i-gaozabdn, Rs. 12 per maund. 

TRICHODESMA INDICUM, Br. 

1. 172. 

— Throi^yghout India, except in the Bengal plain. 
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TRICHODESMA ZEYEANICUM, Br. 

Fig, — JBot, Mag. t. 4820; Jacq. Ic. PI. Bar. ii., U 314. 

Hab. — Deccan Deninsiila and Ceylon. The herb, 

Vernaculav', — Jhingi, Jhingino (Hind.y Mar.)^ Xouin-bufci, 
Batmandu (Punj.), Gaozab^^n {Sind.). 

History, Uses, &C* — These plants bear tlte Sanskrit 
names of Jhingi, Jhingini, Sirishika, Durbala and Ambu-siri- 
shika; they are considered to be demulcent, alterative and alexi- 
pharmic; nseful for the removal of phlegmatie humors, skin 
diseases, Sdc. The Hindi and Marathi names, which are derived 
from the Sanskrit, are applied in the vernacular to various 
rough or prickly objects; in Hindi Jhingais a natne for shrimps 
or prawns, and in Marathi Jhingi signifies rough hair or 
bristles, and also a stinging kind of fifsh. The authors of the 
Makhzan-eUAdwiya and Tuhfat-el-Mvminin notice a small kind 
of Gaozabdn with a round blue flower, which is probably a 
Triohodesma. T. indicum is mentioned in Spry^s Modern 
India as being in repute as an antidote to snake poison. Dr- 
Walker {Bombay Med. and Fhys. Soc. Trans.,, 1840, •p, 72,) 
notices the use of Indian Borage in the Deccan on account of its 
emollient properties. In the Punjab and Sind it is used as au 
alterative and diuretic like the Persian Gaozabdn; in the latter 
province T. AyHca?iw?w is also used under the name of P&harpdni. 

Description. — Bristly, with hairs springing froto. 
tubercles and also more or less villous, leaves mostly sessile-lan 
ceolabe or cordate-lanceolate, 1-4 inches long^ tuberculate on the 
upper surface ; lower pedicels often distinctly axillary, 1 -flower- 
ed; olayx lobes (at least in fruit) cordate or hastate at the 
base, J — i inch, more or less grey or white-villous ; corolla tuhe 
i inch, lobes J inch, ovate, suddenly acuminate ; staminal oone- 
densely woolly on the back ; nutlets inch, sometimes very 
rough on the inner sur&ce, obscurely margined. In the variety 
amplexicaule, the leaves are amplexicaul and atrigose beneath 
on the nerves, but glabrous between them. T. Zeylanicum 
has usually denser and more softly villous racemes than 
T. Indicum, iu other respects it hardly differs from it. 
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Cheynical composition, — Like others of* the saine^mily tlies e 
plants afford a nitrogenous substance, differing from gluten, 
the solution of which in boiling water soKdifeeS On oooliog, ^nd 
is precipitated by acids, alkaline earths, and most saltsf, 'Wiulst 
tannin merely clouds it. The ash contains silica, lime^ 'magne- 
sia, potash and soda, in combination with carbonic, sulphuric 
and phosphoric acids and chlorine. 

Several other plants belonging to this order are used as 
substitutes for Borage, such as OnosiXJa ecllioid^S and 
O . bracteatutu in Northetn India \i$few.art^ Boyle), Helio - 
trqpium opl^iogld^smn ia 


This colouring matter was well known to the Gree^s^s and 
Romans as ^yxpva-a and Anohusa. It is mentioned by TheopbraS’ 
tus (vii., 9), Dioscorides (iv., 35, 36) and Pliny (22, 23). Dios- 
corides describes three kincjs; it was used chiefly to colour 
mediciues. Ibu Sina calls it I (anjuaa) ; he gives Khass- 

el-IncDtiir ass^s lettuce^' as the Arabic name, and quotes 
0aleB?s opinion, of its medicinal properties ; be alsp mentions 
several' other Aames for the different kinds of alkanet. The 
author of the MetlcThZan^l'-Aeliixiya, in his article upon Ahu^Kalsa, 
gives various names ’for, flih lBour kinds of atkanet described fey 
Mahometan vfriters ;! he states that Har|ayals the Persian, and 
Ratanjot the Indian name for them. In India the roots of 
Oihosfna Olafke, and of a species of Arnebia from 

Afghanistaui a,re known as Bang-i-badshah, ^king*s dye,’^ and 
Ratanjot, and are ch^eflv used for colouring* medicinal oils, ; 
a third kind bf alkahet is imported from China, and consists of 
long, woody, twisted roots like the alkanet of Europe, which 
chiefly derived from Alkanna tinttoridy Tansch, and is the 
O^THsanette of the French. Alkanet imparts a. rich red colour 
to spirit, ether, oils and fats, which is insoluble , in . wfaffer ; 
with alkalies it gives line blue colours. The name alkanet ia 
derived from the Arabic (al-khanna), and was formerly 
applied to alba, Lam. 
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HELIOTROPIUM INDICUM, TAnji. 

Pig . — Wight IlL, t. 171; Bheede, IIo7'L> Mai,' a?., 48. 
Indian Turnsole {Eng.), 

Uab. Througkoufc India. The herb. 

Yernacular. — H^thi-shdi’a {Hind.)t H^fcisura {Beng.)j Bhd- 
rdndi {Mar.), T^fc-kodukki (Tam.), T^luraani^ Ndgadanti (Tel.), 
T^l-kotukka, Teliyanni {Mai,), H^thi-sundhana {Quz.), 

History, Uses, &C. — ^This plant is the Hasti-sunda of 
Sanskrit writers, it is also called Sri*hastini, from its being held 
in the hand of Sri or Lakshimi; it ^ppe^rs to be very generally 
used as an astringent ^nd vulnerary 'in different parts of the 
world. It is the Bena Pat^a of .Bheede. Ainslie describes 
it under the name of Helioiropium indicum. Of its medicinal 
properties he says *. — 

The juice of the leaves of this plant, which is a little bitter, 
tha native practitioners apply to painful gum boils, and. to 
repel pimples on the face ; it is also prescribed as an external 
application to that species, of Ophthalmia in which the tarsus is 
indaraed or excoriated. The, ffeliotrapiuTn indicum is lalso a 
native of Oochin-OhinUr ’^hd Of the West Indies ;■ in the first 
meptipned. counti^ the natives call it Oay-boi-boi. Of its 
vi^tdeS) IiOareit*o' ^ajs r— ' Folia istius herbae contusa maxim ^ 
oonducnnt ad maiores anthraces, vel. quando incipiunt, resol- 
vendos^ vel postea supparandos,^ (Flor. Coch.-Chin., Vol.I., 
p. 103.) It is well described by Browne, in his History of 
Jamaica (p.' 160)^ and J find Barham (p. 42) tells us that i t 
cleans and bonsolrdates wounds and ulcers, and that boiled with 
castor oil it relieves the pain from the sting of a scorpion and 
cures thebite^ofa mad 4og {Mat. Jn<^iea, FoL II., p. 414.) 

Ini India also the plant is used as a local application to boils, 
sores, and the. sti|i^. of insects and ireptiles. 

D^SCriptiC3Eli’~^^» annual plant common in ditches where 
the soil is rich,* The whole ^lant is more or less covered with 
simple hairs, stems several, as thick as the little finger, hollow, 
branched from the axils of the leaves ; leaves generally alternate. 
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cordate-ovate, rugose, long-petioled ; petioles margined : spikes 
terminal, solitary, simple ; flowers like those of the garden 
Heliotrope, but smaller; fruit mitre-shaped. The plant has a 
fetid odour like Stramonium ; taste a little bitter. 

Chemical composition stems and leaves, besides con- 
taining a tannin soluble in ether, affording a dirty green colora- 
tion with ferric chloride, and an organic acid, non-crystalline, 
also soluble in ether, gave very marked evidence of the pre- 
sence of an alkaloidal principle soluble in ether^ and yielding 
marked precipitates with the ordinary alkaloidal reagents : with 
potassic chromate it afforded no precipitate, and it gave no 
special colour reactions- It was tasteless. 

Heliotropium Eichwaldi, Steud. Eichw. Itin, Gasp- 

Caucas 10, 4, differs little from JSf. earopeam, Liinn. Its 

leaves, boiled in castor oil, are said by Murray to be used 
in Sind to relieve the pain of scorpion stings, and also 
for cleansing and and healing ulcers, iff* hrevifolium and 
'undidatum are used for similar purposes in Northern India. 
The v^torpoiTLov TO peya of the Greeks {Theophr, S. P* mi., 
8, 9, 10; JDioac, iv., 195,) is supposed to have been li. euro- 
peum, the same plant was the Herba Solaris of the Romans, 
and was used by the ancients to expel bile and phlegm, and 
locally applied to scorpion stings. P. L. Simmonds (Amer. 
Joum. of Pharm* Feb. 1891) states that it contains a toxic 
alkaloid. It obtained its name from a myth which is related 
hy Ovid {Metamorph, Lib, iv,. Fab, 6), in which the nymph 
Clytie in love with the Sun was turned into this plant, but still 
retained her affection for her lover. 

** Membra ferunt bsesisse solo ; partemque colorls. 

Luridus exaangues pallor conTcrtit in herbas. 

Fst in parte rubor, violseque simillimus ora 
Floa tegit. Ilia suum, quamvis radice teneCur. 

'Vertitur ad solem ; mutataque aeryat amorem. ** 

** Her looks their paleness in a flower retaiaeds 
Still the lov’d object the fond leavra pursue, 

Still move their root, the moving Sun to view. 

And in Idle heliotrope the nymph is true.” 
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Plants of minor "importance belonging* to this Order? which 
are used medicinally, are: — 

Khretia buxifolia, Boxh, Cor. PL i., t. 57, a shrub o£ 
the Deccan Peninsula, called Kuruvingi in Tamil, the root of 
which, according to Ainslie, is sweet and slightly pungent 
when fresh, and is used as an alterative in cachexia and 
syphilis ; the Mahometans consider to be an antidote to 
vegetable poisons, 

E^hretia obtusifolia, HochsL, a native of Sind and the 
Punjab, is considered to have similar properties. 

Coldenia procumbens, Linn,, Lam. III., t. 89, a com- 
mon weed in rice fields during the cold season, known to the 
natives as Tripakshi or Tripankhi, is, when dried and powdered, 
made into a paste with an equal proportion of powdered 
fenugreek, and applied to boils to promote maturation. 


CONVOLVULACE^. 

IPOMiEA TURPBTHUM, Br. 

Fig . — BoU Beg., 279^ Bot. Mag»yt. 2093. 

Ha.b* — ^Throughout India and Ceylon. The root. Turpeth 
root. _ 

Vernacular. — Nisob,Nakpatr, Pitohri {Hind.), Teori {Beng.), 
Shivadai, Shivadai-v^r (Tam.), Tegada, Tegada-v^m {Tel,), 
Chivaka-v^ra {Mai.), THgadikeputigadi (Can.), IN^ishottar, 
Tartar!, Shetvara, Phutkari {Mar.), Nishotar {Quz,). 

History, Uses, &C.— This drug, which bears the Sans- 
krit names of Tripnta, ** three-angled, Trivrit, ** three-fold,^* 
ICutamnd, Tinti and Nindika, is described in the Highantas as 
pungent, cathartic, diy, sweet and hot ; a dispellent of wind, 
fever, phlegm* bile and melancholy, and bitter and digestive. 
Sanskrit writers mention two varieties, Sveta— white/* and 
Krishna or Shama, black ** j the latter kind bears the names of 
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Kala, K^laparni and KaMmeshi, and is described as a violent pur- 
gative, Its source Has not been satisfactorily ascertained, but? 
it is supposed to be tb© root of Lettsomia atropurpurea, Clarke, 
a native of Kipal and Sikkim. J. Turpethum is sacred to Siva, 
to whom the flowers are offered by the Hindus. It is one of the 
most common native cathartics, and has probably been in use 
all over India from a very early date*. The usual method of 
administration is to rub down about a drachm of the root or stem 
with water, and add to it some rock salt and ginger, or sugar 
and black pepper. Under the name of Twr6wd,an Arab corrup- 
tion of Triputa, Mahometan writers also mention two kinds, 
white and black, and direct the black to be avoided on account 
of its poisonous properties, which are said to resemble those of 
Hellebore. As regards the properties of Turbud they say that 
it is a drastic purgative of phlegmatic humors and hile; its 
action is promoted by combination with ginger ; it is particularly 
beneficial in rheumatic and paralytic affections. Combined 
with chebulio myrobalans it is useful in melancholy and 
dropsies. 

Aixislie says— The Convolvulus Indians alatus maximus had 
long a place in the British Materia Medica, but of late years has 
fallen into disuse. I find it mentioned by Avicenna under the 
name of Turbud j but the first among the Arabs who prescribed 
it was Mesne (see Spreng., U&i Herbarioe^ Yol. 1, p. 249), also 
Bhazes (c. 178). Alston in his Materia Medica speaks of tnrpeth 
as a strong and resinous cathartic, and recommended. in his days 
in gout, dropsy and leprosy. The plantis known to the modern 
Greeks by the name of rovpir^e ; it is a native of the Society and 
Friendly Isles, as well as of India, of the New Hebrides and of 
New Holland. Virey, in his JSistoire Naturelle des Medica^ 
nnents (p. 184), speaks of the root of the Convolvulus Turpeth/wm 
as more drastic than the common jalap, which, however, it does 
not seem, is to be found in India.'' {Mat, Ind, II,, p. 384.) 

i^allich, Gordon, and Glass considered tbis drug to be of 
considerable value as a cathartic. Sir W. O’Shaughnessy 
(B&ng, Disp^^ p, 504), found it so uncertain in its operation that 
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lio pronounoed it unwortliy of a place in tii© Piiarmacopceia- 
In this opinion he is undoubtedly correct, as the active resins 
are present in the root in a much smaller proportion than in 
jalap, but as the drug is ‘very cheap it might bo nsed with, 
advantage for preparing the commercial resin. Tui^eth when 
administered by the mouth excites irritation of the stomach 
with nausea, colic, and watery, mucous stools ;in excessive doa^ 
it excites inflammation of the gastro-intestinal mucous membrane 
and bloody dejections. Like jalap it is an hepatic stimulant, 
increasing the secretion of biliary matter and rendering it more 
watery. Being a hydrogogne cathartic it is useful for the 
removal of dropsical eflusions, and ip such cases it acts best in 
combination with ginger and bitartrate of potash. The dose 
should be about double that of the ordinary jalap powder of 
commerce, equal to from 4 to o grains of the resin. 

Description. — Th© Turpeth of commerce consists of th^ 
root and stem of the plant out in short lengths, usually from ^ 
to 2 inches in diameter; th© central woody portion is often 
removed by splitting the bark on one side. The exterior 
surface has a twisted rope-like or columnar appearance, and is 
of a dull grey colour, a transverse section shows a porous sur- 
face of a dirty whit© colour, and loaded with pal© yellowish- 
white resin ; through this substance pass numerous bundles 
composed of large vessels and woody fibre. The drug is free 
from smell, but has a nauseous taste which is only perceptible 
after it has been some time in the month. In some specimens 
all or a portion of the central wood remains; it resembles a 
piece of rattan-cane. Black nisot presents- a similar appear- 
ance, but is of smaller size and of a darker colour. 

Microscopic structm'e. — The epidermis consists of tabular 
brown cells ; the parenchyma is starchy, in it are thickly- 
scattered very large resin cells and numerous rosette-lika 
raphides ; the many large vascular bundles are composed of 
large dotted vessels surrounded by wood fibres, each of the pro- 
minent external ridges of the bark Contains one of these 
bundles. 

11—67 
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Tb.© central cane-libe woody column of the root or stem when 
present is seen to be divided into four parts by four bands of 
parenchyma (medullary rays) ;it consists of large dotted vessels 
connected together by narrow portions of woody fibre. 

The black nisot has exactly the same structure as the white. 

Chemical composition . — Turpeth resin consists of a small 
quantity of soft resin soluble in ether^ and of a substance in- 
soluble in ether, benzine, bisulphide of carbon and essential 
oils. This substance has been named Turpethin 
and is present in the root to the extent of 4 per cent. ; it has 
been examined by Spirgatis, who describes it as a grey powder 
having a powerfully irritant action upon the mucous membranes 
of the mouth and nose, and being analogous in its reactions 
with jalapin and convolvuli n. Under the action of alkaline 
bases it is transformed into turpethic acid, and in the presence 
of hydrochloric acid becomes converted into glucose and tnr- 
petholio acid. (Zeitschr. der Ohemie und Faarfnacie, 1866.) 
Turpeth resin is supposed to have a resemblance in colour and 
action to Turpeth mineral, an old name for basic sulphate of 
murcury. 

Commerce . — -The price of the drug in Bombay is about Rs, 2 
per maund of 37J lbs, 

IPOM/BA HEDERACEA, Jac<i. 

Fig. — Jacq. Icon., t. 36; BentL and Trim,, i. 185. Syn.^ — 
Tharbitis Nil, Chois. 

Hab. — Throughout India. The seeds. 

Vernacular , — Mirohai, hidladana (Hind.), Nil-kolomi, K4Ia- 
^na (Beng.), Kodi-kakkatan-virai, Jiriki-virai (Tam.), Jiriki- 
vittulu, Kolli-vittulu (Tel.), K^ladana (Ouz.), ISTilapushpi- 
che-bij (Mar.). The same vernacular names are often applied 
to tho seeds of Qlltorea ternatea. 

History, Uses, &c. — ^These seeds do not appear to be 
noticed in Sanskrit works on Materia Medica. Under the 
Arabic name Hab-un-nll and the Persian name Tukm-i-nfl, 
the author of the Makhzart-el^Adwiya correctly describes the 
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shape of tike seeds, and colour of the flowers* Aj 3 regards the 
medicinal properties of the drag he says that it is a drastic 
purgative and attenuant, relieving the system of bilious and 
phlegmatic humours, and acting as an anthelmintic. In some 
native works the seeds of Clitorea ternatea appear to be con- 
founded with Kaldd4na. The author of the Makkzan, though 
describing the latter article* correctly, gives Aprajita {Clitoria 
ternatea) as the name of a kind of Hab-un-nil. 

From the time of Roxburgh, and probably from an earlier 
date, the properties of the seeds have been known to Europeans, 
who have almost universally acknowleclged their value as a 
safe and sure cathartic. 

In the. FharrnacopcBia cf India (1863) they were made 
official, and directions for preparing an extract, tincture, com- 
pound powder, and resin are given. These preparations are 
meant to supply the place of similar preparations of jalap. 
With regard to the extract, we would observe that no direc- 
tions for separating the albumen and mucilage are given, 
consequently the result of the operation is an enormous bulk 
of almost inert extract, which in a short time becomes putrid. 
Five to ten grains of this extract have no perceptible effect as 
a purgative. The resin, first prepared by Dr. G. Bidie of 
Madras in 1861, appears to be the most satisfactory prepara- 
tion j of this the dose is from 4 to 8 grains. 

[Description. — The seeds resemble in shape those of 
most of the Convolvuli, being in the form of a segment of a 
sphere ; they are generally about inch in length, 

and nearly as much in breadth, but sometimes much smaller. 
Their weight varies from i to nearly 1 grain. The colour of 
the testa is black, except at the umbilicus, where it is brown. 
Upon soaking the seeds in water the testa bursts and discloses 
the delicate albumen wbicb envelopes the folded cotyledons 
and radicle. These have an acrid taste and earthy odour. 

microscopic structure • — From without inwards the testa con- 
sists of — 1st, a layer of epithelial cells, the thick outer walls of 
which form conical projections; 2n,d, a single layer of small 
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quadrangular cells ; 3rd^ 2 layer of radially elongated prisma- 
tic cells ; a zone of parenchyma, the cells of which are 

irregularly compressed. Within the testa is the thin layer of 
albumen, which contains much mucilage. The cotyledons are 
built up of polygonal cells; in their substance are cavities or 
passages which contain a yellowish oil. 

Ipomoed. muricata, Jacq., Eort, Schoenb, 40, t. 32Sj 
Bot. Beq. iv., t. 290, a native of Persia and the Himalayas, is 
the source of the Tukm-i- nil imported into Bombay from Persia. 
Roxburgh says of it : — “ I have only met with this in ray own 
garden ; it was raised from seeds sent from Persia and proves 
annual/’ It is noticed by Graham, who seems to regard it as a 
variety of Calonyction speoiosum { Bombay Plants ^ ISTo. 972). 
In Bombay it is coramon in gardens and upon waste ground, 
and it is a garden weed in many parts of the Concan, where it is 
known as Barik Bhauri, or the lesser Bhauri,. on account of the 
similarity of the calyx to that of Porana racemosa (Biianri), 
The juice of the plant is used to destroy bugfe. The Bombay 
plant is identical with the one we have obtained by sowing the 
Persian seed. 

^ Description. — Annhal neroaceous, climbing; root small, 
tapering, with many slender rootlets ; stem branched, covered 
with soft prickles, not hairy; leaves broadly cordate, acuminate, 
smooth, on long petioles ; flowers axillary, 2 to 4, on long 
peduncles having prickles like the stem ; pedicles large, fleshy 
and club-ahaped, of a light green colour, H inches long; calyx 
divided; sepals 6, broadly ovate, mucronate, smooth, persistent; 
corolla purple, about 2 inches in diameter, expanding at 
sunset, and closing before sunrise ; capsule two-celled, composed 
of 4 segments, which separate from the central partition; cells 
tvro-seeded ; seeds dark brown, smooth, the same shape as those 
of Kaladana, about ^rd of an inch in length, and i in breadth ; 
weight abotrtP^ giuiists- each. They can easily be distin- 
gtaished from Indian Kaladana hy^feheir greater size, lighter 
colour and thick testa; their medicinal properties appear to be 
identical with those of J. hederacea 



COBVOLrULAGBM. 


^33 


GkeviUcal domposUion.-^The aatliors of the jPharmacographia 
— ^'-By exhaasting the seeds dried at 100® 0., with boiling 
etheT, we obtained a thick light-brownish oil having an acrid 
taste and concreting below 1 8® C. The powdered seeds yield- 
ed of this oil 14*4 per cent. Water removes from the seeds 
a considerable amount of mucilage, some albuminous matter, 
and a little tannic acid. The first is soluble to some extent in 
dilute spirit of wine, and may be precipitated therefrom by au 
alcoholic solution of acetate of lead. 

The active principle of Kaladana is a resin, soluble in 
alcohol, but neither inbCnzol nor in ether. From the residue of 
the seeds after exhaustion by ether, treatment with absolute 
alcohol removed a pale yellowish resin in quantity equivalent 
to 8*2 per Cent, of the seed. Kaladana resin, which has been in- 
troduced into medical practice in India under the name of Phar* 
hitisvi^i has a nauseoCs acifid tsbste and an unpleasant odonr^ 
especially when heaiieu. It melts at about 160® 0. The follow- 
ing litfuids dissolve it ifiCfe or leSs freely, namely, spirit of wine, 
.fdssoliite alcohol, acetic add, glacial acetic acid, acetone, acetic 
mCthylic and amyUc alcohol and alkaline solutions. 

It is, on the other • hand* insoluble in ether, benzol, chloro- 
form, and sulphide of carbon. With concentrated sulphuric 
acid, it forms a brownish yellow solution, quickly assuming a 
violet hu^. This reaction however, requires a very small 
quantity of the powdered resin. If a solution of the resin* in 
ammonia after having been kept a short time is acidulated, ifo 
-precipitate is formed; but the solution is now capable of sepa- 
rating protoxide, of copper from an alkaline solution of the 
tartrate which originally it did not alter. Heated with nitric 
<acid, the r^in affords gehacic acid, 

^From ttiese reactions of Kaladana resin, we are entitled to 
infer that it agrees with the resin of jalap or ConvolvuJin, To 
prepare it in quantity, it would probably be best to treat 
the seeds with common acetic acid, and to precipitate it by 
neutaralising the solution. We have ascertained that the resin 
is not decomposed when digested with glacicd acetic acid at 
100® 0., even for a week. 
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**We have had "the opportunity of examining* a sample of 
Kaladana resin manufactured by Messrs. Rogers and Co., 
Chemists of Bombay and Poona, which we found to agree with 
that prepared by ourselves. It is a light yellowish friable mass, 
resembling purified jalap resin, and, like it, capable of being 
perfectly decolorised by treatment with animal charcoal.*^^ (Qp- 
cU.f 2nd Ed., p. 449.) 

Commerce, — Kaladana is collected in different p>arts .of the 
conn try; the plant is everywhere common during the latter 
part of the rainy season. 

In the Bombay market the seeds of Ipoma;a muricata, Jacq., 
imported from Persia, are much more common than those of 
the true Kaladana. They are accepted by the natives' as 
Khladana. Value, Es. 5 per niaund of 37i lbs. 

IPOM.®A DIGITATA, Linn, 

Fig. — Bheede Wort, Mai, tci., 49 ; Bot, Reg,, i. ^2, Bot, 
Mag.y 1790. Syn. — Batatas paniculata, 

Hab, — ^Tropical India. The root. 

VerwaottZar.— Bidari-kand, Bil^i-kand {Hind,), Bhumi- 
kumra (Beng,), Bhui-kohola, Patt^na {Mar,), Bhui-koholu 
{Cuz.), Matti-p4l-tiga {Tel,), Kela-gumbala, Buja-gumbala 
{Can.), Pal-modekka (Mai.), NeUi-kumbala (Tam.). 

History, Uses, &C. — ^This plant is mentioned by the 
early Sanskrit writers on medicine under the names of Yid^ri 
and Bhumi-kushmdnda. the hfighantas it bears numerous 
synonyms, such as Payas-vini, « abounding iu milk'" ; Vriksha- 
valli, 'Hree-creeper"; Ikshu-valli and Kshira-vidari.^ The 
nam^ Biiumi-kushm^nda signifies earth gourd," and: "is ap- 
plied to L digitata, from a supposed resemblanoe between its 
large tuberous root, and the gourd of Beninca^a eefijefra. The 
vernacular names Bhumi-kumra and Bhui-kphola haVe the 
- same meaning ; in Hindi Bilai signifies a ^^pump}^ scraper," 
and hand a tuberous rooV' and in pH 

fies ndaky juice," and niodetka " a gourd/' 
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The large tuberous root is considered tonic, alterative, aphro- 
disiac, demulcent, and lactagogue. In the emaciation of 
children with debility, and want of digestive power, the follow- 
ing diet is recommended : — ‘^Take of Vidari, wheat flour and 
barley equal parts, and make into a confection with milk, 
clarifled butter, sugar, and honey.'' Snsruta gives several 
prescriptions for its use as an aphrodisiac. The simplest is 
as follows : — Macerate the powder of the root in its own 
juice, and administer with honey and clarified butter. Vidari 
enters into the compositiou of several diuretic and demulcent 
mixtures." 

In the Ooucan the root is peeled and cut in small pieces and 
dried in the shade, it is then powdered and the powder repeat- 
edly moistened (14 times) with the juice of the fresh root and 
dried. Half a toM of this preparation may be taken daily in 
honey or milk as an aphrodisiac. From this powder a Pamhtih 
is made by frying it in butter with equal parts of almonds, 
quince seeds, cloves, cardamoms, nutmegs, satawari, gokhroo, 
seed of Mumma ^urienSf musH, &c., and making the whole 
into a conserve with sugar. This conserve is taken dissolved 
in milk in doses of half a tola or more, as an aphrodisiac. In 
spermatorrhoea the juice is given with cumin and sugar, 
and as a lactagogue it is combined with coriander and fenu- 
greek. Rheede says : — Radix in sole siccata, trita, in 
pulverem redacta, cum saccharo et butyro decocta et assumpta, 
mac^ilentos fertur reddere et obesos ; sed et immodicum men 
dum sistit fiuxnm, et in febiibus ossium conferfe." 

Oescription.-— The root isu simple or branched tuber, 
sometimes as much as to 50 lbs. in weight, externally it is 
of a brown colour, and somewhat warty and scabrous. When 
a' transverse section is made the cafe surface is of a dirty white 
colour, and marked by concentric rihgs, which are formed by 
the vascular and latioiferous vessels ; from the latter a viscid 
milky fluid exudes ; the taste is astringent and somewhat acrid, 
not unlike raw potato. The bulk of the tuber consists of 
a starchy parenchyme. The vascular system is scalariform. 
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The laticiferous vessels are most numerous towards the cortical 
part ; raphides abound. 

Chemical composition. — The fresh tuber, collected in Novem- 
ber when the vine had died away, was sliced, dried at a low 
temperature and reduced to fine powder. 'I?he powder dried at 
300^0., yielded 2*68 per cent, of extractive to absolute alcohol 
of which 1*73 per cent, was soluble in ether. The resins con- 
tained in the alcoholic extract had the properties of Jalap resina 
as regards colour, reactions, &c, ; but we are unable to say whe- 
ther they possess any purgative action. Sugar, reducing alka- 
line copper solution on boiling, was present to the extent of 
|10*Q09 per ceot. calculated on the anhydrous tubers. The bulk 
of tbe tuber consists of starch. Supposing the resins to be 
purgative, they are present in so small a proportion that no 
ordinary dose of the root would hav© any aperient action. 

IPOM.® A BII.OBA, Forsk, 

Fig.— Rheede Mart. Mat fci., 57; Bot. lieg., 319. Syn. 

I, pescaprce. Goat’sfoot Convolvulus ( Bng.) 

Hab. — Coasts of India and Ceylon. The root and leaves. 

(Vernacular. — Dopatilata (Hind.), Chhagal-khnri (Beng.), 
Marjadvel (MarJ), Ravara-patri {Guz.\ Balabandi-tiga, Chevul- 
apilli-tiga (Tel.), Kutherai-kolapadi, Auttoo-kala-dhmbo, 
Adapu-kodi (Tam^), Adambu-balli (Can.)* 

History, Uses, &C. — Triddhadaraka is the name of a 
drug in use throughout India; it is a twisted root about half au 
ipch in diameter, upon the broken or cut ends of which may be 
observed a black, concreted juice. It is supposed to strengthen 
the body and prevent the effects of age (Vriddha darak^), 
Dutt states that in Bengal the root of Argyreia speciosa is u&ed. 
but the drug sold as Vardhara in Western India is not tie 
root of this plant; it appears, howevBr, to be obtained from a 
plant of the same order, but, as is usually the case in India, the 
herbalists will not indicate the source from v^icb they obtain 
it* If we Jyuifu to the Nighwit^s we find following syno- 



CONV^I^TJLACEM. 


537 


nyms for Vriddhadaraka : — Ghhagala^ CkliagaMngliri, goat's 
foot^' ; Ohliagal^ndi, goat’s testicles Chhaggalantri, goat's 
guts xintri, Raksho-ghna, Dirgha-mulaka, Anda-kotara- 
pushpi^p Durga and Mahasyama. From th.es© names it wonli 
appear that- the goat's foot convolvulus” is the plant which 
ought to be used. Vriddhadaraka is described as astringent^ 
hot, pungent, alterative, tonic ; a remover of rheumatism, 
dropsy, gonorrhoea and phlegm. These properties agree very 
nearly with those ascribed to J. hilohct,, the leaves of which 
boiled are applied externally in rheumatism and colic ; whilst 
the juice is given as a diuretic in dropsy, and* at the same time 
the bruised leaves are applied to the dropsical part. Rheede, 
speaking of I, hiloha, which he calls Schovanna Adamhic, 
states; — ^^^In aqua decocta fomentum exhibet qho dolores 
arthritic! mitigantur. Folia cum lacte caprarum in potionem 
praeparata, pro haemorrhoidibus propinantur.*’ 

According to F. S- Mootooswamy, the leaves are used as a 
cataplasm in phlegmon^ &o, Plumier states that the dried juice 
of the root is used as a purgative in the Brazils in doses of 1 2 
to 14 grains, and that it should be given like jalap resin with 
ginger and bitarfcrate of potash 

/. bilohcv is sacred to Durga, and the Kolis on the Western 
Coast, on the sixth da / after a child is born, decorate its cradle 
with the flowers to propitiate that goddess, who, under the name 
of Shashti, is supposed to destroy newborn children- In this 
respect it also agrees with the description of Vriddhadaraka. 
The Brahminical name for the plant given by Rheedo is 
a combination of the Marathi word Baugadi^ coil of rope or 
bangle,” and the Sanskrit Valli. creeper.” 

Oestription. — ^A perennial plant with a tough woody 
root of great length ; it abounds in sandy ground near the sea- 
shore ; from the enlarged crown of the root grow a number of 
creeping stems, Heshy ®md purplish wnen youug, but becoming 
woody as they mature; the leaves are smooth, thick, long 
petioled, and' two^Iobed like those of the Baahinias ; the flowers 
large, and of a -reddish .purple. A section of the root, shows 
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IB the central portio^n five wedge-shaped bundles o£ fibre- 
vascular tissue ; external to these ia a row of laticiferous vessels 
full of a viscid yellow latex, lihen again come a number of 
irregularly placed fibro-vascular bundles, and externaL to 
them another zone of laticiferous vessels. The parenchyme of 
the root contains starch and large cenglomerak^ raphides. 
The whole plant is very mucilaginous. 

OJiPmica I composition. — The powdered roots, dried at a low 
temperature, were exhausted with 80 per cent- alcohol : the 
tiuctare exhibited a slight greenish yellow fluorescence* The 
tincture was freed from alcohol by spontaneous evaporation, 
and the extract mixed with water, acidulated with sulphuric 
acid and agitated with benzole. Daring agitation, a brownish 
soft resin separated ; this resin was insoluble also in ether, but 
dissolved in alkalies with a dark yellowish brown coloration, 
and was precipitated by acid in brown flocks. The benzole 
solution left on spontaneous evaporation a viscid transparent 
residue of the colour and consistence of Venice turpentine, 
which possessed a slight odour of peppermint. This extract 
was soluble in absolute alcohol with greenish yellow 
fluorescence and was neutral in reaction ; it was also soluble 
in ether^ with s^ilar fluorescence. r|ie alcoholic solution 
gave wi^h ferric chloride a dirty greenish precipitate. In 
cold 5 per cent, caustic soda it was insoluble-,, bnt on 
boiling it dissolved with some difficulty, affording a dark 
yellowish solution,, while an odouV not unlike that of aniseed 
was poticed. The , cold caustic soda solution on agitation 
with ether afforded a small amount of yellowish white oily 
extractive with an odour of auiseed. The caustic soda solution 
on the addition of dilute acids afforded a yellowish precipitate. 
The original acid aqueous solution was next agitated with 
ether. The extractive was small in amount, partly in the form 
of a transparent varnish adhering to the sides of the capsule, 
partly in indistinct whitish crystals. Heated with water, a 
portion dissolved, affording a clear solution, but which became 
turbid on cooling from a deposit of yellowish flocks, which 
Oh uucroscopio examlnatiou were not -found to exhibit a 
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talliue structure we only detected minute globules. The 
aqueous solution was strongly acid in reaction, and gave with, 
ferric chloride a dirty greenish coloration, with lime water a 
bright yellow coloration, and with basic acetate of lead a 
sulphur-yellow precipitate. This principle,, soluble in water, 
and reprecipitated on cooling, is probably allied to the Quer- 
citrin group of principles. That portion of th© residue insoluble 
in water, was in properties similar to the resin dissolved by 
benzole. 

The aqueous acid solution was lastly rendered alkaline and 
agitated with ether. The ethereal extract was not more 
than a trace, but afforded all the reactions lu a marked degree 
of an alkaloidal principle. 

The leaves also aSbrded marked evidence of the presence of 
an alkaloidal principle soluble in ether, and probably similar 
to the one we detected in the roots. 

Several other species of Ipomcea are considered by the natives 
of India to have medicinal properties, I. reniformis, Chois., 
Burm. FL IncL 77, 30,/. 1, is said to be deobstruent and 

diuretic; the ^uice is admiuistered in rat-lwtoj and is supposed 
to cure sores in th© ear. The plant is called Miisha-karni, rat's 
ear,’^ in Sanskrit, from the resemblance of its leaves to the eaa' 
of that animal. The vernacular names llndirkaui, Mushkani. 
&c., have th© same meaning. Its properties appear to us to be 
more fauciful than real, though, like others of the genps, it is 
purgative of taken in large doses. 

description. — Stem creeping and rooting ; leaves kidney- 
shaped, waved, and dentate on the margin, obtuse ; petioles 
hairy ; peduncles vex'y short, 1 to 2-flowered ; corolla small, 
yellow. Common in places where water has lodged; flowers in 
the cold weather. At a little distance the plant has th© appear* 
ance of Hydrocaiyle asiatica. 

I. vitifolia, Sweet, y Biirm* FI, lyid, 45, IS,/ Ij is a large 
perennial climbing plant, with cordate, palmately 5 -cleft leaves, 
and .large, bright yellow fldwers. th© juice of which as consi- 
dered to very cooling, and is administered with milk atfd 
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sugar; it is also applied locally to inflamed eyes, mixed witli 
limejuice one part, opium J, and M^mir^n (Coptis root) i- 

I. Quatnoclit, Linrh,, Mheede HorU Mahxi., t. €0, a small 
twining plants easily recognised by its filiform, pectinate 
leaves, and small bright crimson or white flowers, is considered 
by the Hindus to have cooling properties; they apply the 
pounded leaves to bleeding piles, and at the same time 
administer one tola of the juice with an equal quantity of 
hot ghi (clari^ed butter) twice a day internally. The crushed 
leaves are also applied as a lejp (plaster) to carbuncles. 

The Sanskrit name is Kdmalata, Cupid’s flower/* (See As, 
HesearcUes^ iv., p. 256.) The Marathas call it Sita-che-kes, 
*^Sita*s locks/’ 

I. sinuata, Ortega^ a native of Tropical America intro- 
duced in the North-West Provinces, is the *‘Noyeau Plant. ** 
The leaves have an odour of oil of bitter almonds, and are used 
in the preparation of the French Liqueur known by that name. 

I campanulata, Linn,^ Bheede Sort. Mai. xu. t. 66, is 
said to be an antidote to snake -poison. 

I sepiaria, Koen., nheede Sort. Mai. a?t., t. 63, has a 
reputation as an antidote to aarsenic ; the juice, which is strongly 
acid, is said by Rheede to be used ad purificationem corporis. 

I. pes-tigridis, Linn., Bheede SoH. MaL xi., t. 69, is sup- 
posed to bo an antidote to the poison of mad dogs ; pounded 
with butter, it is applied to disperse boils and carbuncles. 

I, uniflora, Boem. &t Sch., Bheede, Sort. Mai. stL, f. 64, is 
p^gative, and the juice is administered in bilious dyspepsia. 

I. aquatica, Forsk., Bheede, Bort^ Mai. ad., t. 52, is Com- 
monly used as a vegetable. It is called Kalambi in Sanskiit, 
Kklmi-s^k in Bengali, and N41i-chi-bh4ji in Maratin. 

li bona-nox, Linn., Comjolv. Or. 69, t, 1, /. 4, is the 
Mboiir'flower. 

The peric^pium of this species jof Oonvolvnlus contains 
usually four seeds about the size of kidney beans, 
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eaten wlien yoang. Dri^d^ these capsules and seeds, as well as 
the flowers, leaves and root, are amongst the medicines which 
are supposed to have virtues in snake-bites j the dose of the 
seeds is about three daily, administered in powder. {AinsUe.} 
TJie capsules have been sent to us from Poona as being in use 
there. In the Concan the juice of Rivea ornata, Phand 
(iHar.), is made with Borneo camphor and butter into an oint- 
ment for pityriasis. For piles, one tolS of the juice with half 
a toU of Babul pods, and a little sugar, is given in a quarter 
seer of cow^s milk morning. 

ARGYREIA SPECIOSA, Sweei 

Pig , — 'Wight le., t. 851 ; BoL Mag* 2446. Elephant-creeper 
{BngJ)* 

Hab. — Throughout India. The leaves and root. 

Yernacular, — Samaudar-Sokh {Hind.), Bijtarka {Beng.^, 
Samudra-shok Shamuddira-pachchai, Kadal-p^la 

{Tam.), Samudra-p51a, Kokkita {TeL, Can), Samudra-pachcha, 
Samudra-yogam {Mai.), Samudra-sosha {Quz.)^ 

History, Uses, &C- — The root of this large climbing 
plan which is called Samudra-sosha in Sanskrit, is used as a 
substitute in Bengal for the drug described under the name of 
Vriddhad4raka, a drug which we have already noticed as having 
heen originally the root of Ipomcea hiloSa. The large leaves, 
which have the under-surface covered by a thick layer of silky 
hairs, afford a kind of natural impermeable piline, and are 
used as a maturant by the natives. With regard to the alleged 
blistering properties of the upper surface of the leaf there 
must be some mistake, as we find it has no effect when applied 
to the skin. 

Description. — Leaves heart-shaped, 9 to 12 inches long 
and 8 to 10 broad, or even larger j upper surface dark green 
ani smooth, under-surface white and silky from the presence 
of a felted layer of long simple hairs. Under the microscope 
these are seen to be simple tubes gradually tapering to a pointy 
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and mttcli lite tbe fibre of fiax; they are very strong and not 
easily removed by pulling or scraping ; they retain moisture welL 

The roots are long, woody and tough, covered with a dark 
brown bark; on transverse section they present a central 
porous woody column, and several concentric rings of woody 
fibre, between which are situated portions of parenchyma. In 
the woody portions of the root there are large laticiferous 
vessels w^ich contain a yellowish latex. The vascular system 
consists of very large dotted vessels. In the parenchyme are 
numerous conglomerate raphides. 

Cketftical composition . — The roots yielded acid resins Of an 
amber colpur, soluble in ether and benzole, and partly soluble 
in alkalies. The acid ether extract was partly Soluble in water 
with strong acid reaction, and gave with ferric salts a grass- 
green coloration with alkalies a bright yellow. The portion 
insoluble in water was soluble in alkalies with orang^e colora- 
tion, and afforded with acids a yellowish -white precipitate. The 
original aqueous solution after addition of an alkali and agita- 
tion with ether, failed to afford any alkaloidal reactions when 
the ethereal extract was tested. This extract did not amount 
to more than a trace. The original aqueous solution contained 
a tanuin-like principle. 

CONVOL^VULUS ARVENSIS. Linn. 

Fig . — Eng. Bot. t>., 812; Bulliard Herhx Fr.^ t, 269. Small 

Bindweed Liseron .des bhamps (Fr.). 

Hab. — ^Western India from Cashmere to the Deccan. Most 
temperate climates. The root. 

Vernacular . — Hiranpad, Hiranpadi {Hind.), Hiranpag ( , 
Si7td.)f Naranji (Can.). 

History, Uses, &C. This common weed of cultiva- 
tion i^ the HBlosine Cissampelos of Matthiolus {Valgvm 2,369). 
Helxine is a Greek name for a plant described by Dios- 

oorides (iv. 37), and apparently of two different plants, men^ 
fcioned by Pliny and Paultis ^gineta, which have not been 
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Satisfactorily identified. Roxburgh describes C, arvensis under 
the name of 0. Malc&hni ; his plant was raised from seeds 
brought from Persia by Major Malcolm in 1801, Stewart and 
Aitchison notice the occurrence of the plant in the Punjab. Dr. 
Gibson states that it is very common on the black soil of the 
Deccan* flowering during the rains. The root is used as a 
purgative in the Punjab and Sind. 

Description. — Root pex^ennial ; stems and branclilets 
twining to an extent of six or eight feet, somewhat furrowed, 
twisted, and villous, herbaceous ; leaves petioled, sagittate, 
margins a little hairy, smooth on both sides, from 1 to 3 inches 
long ; barbs or posterior lobes dilated, spreading, somewhat 
acute, often dentate, and always angular; petfoles scarcely 
half the length of the leaves, channelled ; pednncles axillary, 
2- flowered, three times longer than the petioles^ round ; 
pedicels clavate, as long as the petioles, villous; bracts two, 
opposite, at the base of the pedicels, lanceolate; calyciue 
leaflets ovate ; corol large, of a beautiful lively pink colour, 
margins almost entire; filaments not half the length of the 
corol, villous at the base; anthers purple; germ with a 
yellow ring round the base ; style longer than tne stamina ; 
-bfeigma of two linear, spreading lobes. (R^)xl>urgJt,) 

Chemical composition. — This plant, like many others of the 
genus, contains convolvulin.' 

EVOX.VULUS ALSINOIDES, Linn, 

Fig.— Lam. Ill, t. 21G, /. 2; Wiyht 111, U 1G8; Wieede, 
Hurt. Mai jci i. G4. 

Hab. — Throughout India and Ceylon. The herb. 

Vernacular .^ — ^Vishnukranta (Hind.)^ Shankaveli (Mar.)^ 
Vistnukrandi {Tan., Ccw.), Vistnukrandnm (Tel). 

History, U^S, &C. — This plant is the Vishnu-kr^nta, 

Vishnu^s step,^’ of Sanskrit writers. In the Nighantas it 
bears the aynonytns of Nila-pusbpa, “blue flowered,^* Jaya and 
Pajajita; it is described as bitter, cephalic, antholmintic, anti- 
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phlegmatic and anfcipWogxstic. In Vedic times it was thought 
to promote conception. At the present time it is thought to 
strengthen the hrain and memory, and is used extensively as a 
febrifuge and tonic. Rheede calls it Vishnu-clandi, an evident 
corruption of the Sanskrit name; he states that it is used as a 
febrifuge with cumin and milk, also as an alterative, and with 
oil to promote the growth of the hair. According to Ainslie, 
the leaves, stalks, and roots are all used in medicine by the 
Tamools, and are supposed to possess virtues in certain bowel 
affections ; the^' are prescribed in infusion in the quantity of 
half a teacupful twice daily. Burmann says that it is reputed 
to be a sovereign remedy for dysentery. 

Description. — A very small herbaceous plant, caespitose, 
procumbent, covered with adpressed hairs ; leaves ovate-oblong, 
subsessile, less than 4 inch long; peduncles one-flowered, as 
long as tbe leaf or longer; flowers of a heautful deep biae^ very 
small. (Common everywhere in grassy places. 

Chemical composition , — Ether separated from the powdered 
herb a yellow neutral fat of the consistence of vaseline. The 
alcoholic extract contained an alkaloid of a slightly bitter taste, 
and affording no colour reactions with strong mineral acids. 
An organic acid of a deep red brown colour occurred in the 
water extract, and formed an uncrystallizable compomid with 
lead. A quantity of saline matter was present in this drug. 

SAKMUNIYA or BAZAR SCAMMONY 

This substance is all fictitious, and is said to be made in 
Surat ; nevertheless it was for many years purchased by the 
Medical Store Department in Bombay under the impression 
tha,t it was genuine Scammony ! (See Pharmacopceia of India, 
p. 447.)' It usually occurs in irregular fragments of a bright 
green colour, somewhat translucent at the edges, and having 
a resinous fracture. Rectified spirit dissolves the resin, and 
leaves a residue of green colouring matter and gum ; the for- 
mer is evideutly of vegetable origin. 
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Sometimes a black Sakmuniya is met with ; this is also 
spnrious, and is resiucias in taste and smell, but has a more 
earthy appearance than the green variety. Rectified spirit dis- 
solves out a qugintity of resin, and leaves a black residue 
which, under the microscope, is seen to be made up of tufts of 
vegetable hairs, numerous small carbonaceous particles, and 
small irregular crystalline particles. Treated with dilute hydro- 
chloric acid it effervesces feebly after a short time ; with strong 
acid it eff uwesces strongly at once, and forms a green solution. 

The Persians call Scammony Mahmudah. Mir Muhammad 
Husain in the Makhzan gives a good description of it and the 
plant which produces it. He tells us that artificial Scammony 
is made from the juice of Calotropis gigantea^ mixed with the 
flour of a kind of pulse called in Persian ^ JBarsanahm* Hia 
account of the uses of the drug does not differ materially from 
that given in European works, with the exception that Scam- 
mony when baked is said to lose its aperient properties and to 
act as a powerful diuretic The bakiug process consists in 
enclosing the powdered drug in a bag, and then placing tbe 
bag inside an apple or quince which has been hollowed out for 
the purpose, the apple is then enclosed in dough like a dump- 
ling and baked in an oven. 


CRESSA CRETICA, lAnn. 

Pig, Latn, 111.9 t, 183 ; Sibth. FI. GroBc., t. 256- 

—Throughout India. Common on the West 

Coast. 

FeraocwZur.^Rudravanti^ Rudranti {Hind., Be ng.), Khardi, 
Chavel TJna {Quz., Sind.). 

History, Uses, &C. — ^This plant is the Rudantika and 
Amrita-si-ava of Sanskrit writers, and is believed to exude 
moisture, since the ground in its neighbourhood is always moist, 
itnd ants are ahvavs to he found near it, Medictually h is 
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considered to be exhilarating, and to ]!>nrify the blood and give 
tone to the system* It is prescribed in decoction as a tonic, 
and is believed to possess expectorant and antibilious pro- 
perties. 

G, creiica is found in Greece, and is supposed to be the first 
kind of dv6v\kit mentioned by Dioscorides (iii., 144?) ; it is' 
described as growing in sandy ground, and having a salt taste, 
and wasi;^ 0 d.asa diuretic and to disperse swelling and phieg- 
naatic humors. Paulus u3B3gineta and Pliny also mention it. 
Mahometan physicians copy what the Greeks have said about tbe 
two kinds of anthyllis, but give no Arabic or Persian name for 
the drug, and those who have written in India do not identify 
it with, the Rudantika of the Hindus* It appears to retain its 
place in their Materia Medica solely becanse of its repute among 
the Ghreeks. 

Oe^Cflption. — A vei^ small, shrubby, ^ffuse plant ; 
leaves ovate, sessile, very small, acute, »u#aterou% ashy or 
hoary-pubescent; flowers small, white pink, sub -sessile, in 
tbe superior axils, forming a many-flowered head. It is very 
common in rice fields about Bombay in the cold weather, and is 
much used by gardeners for making bouquets. The plant has 
a bitter and saline taste. According to Retz and Roxburgh 
the Indian plant differs from the common form of 0. cretica in 
having 4 seeds. 

Chemical composition ^^ — The plant contains an alkaloid soluble 
in ether* which fails to afford any special colour reaotiotis ; its 
solution is not precipitated by chromates. It is not bitter - 
There is nothing else in the plant pf specisi interest. 

AFTIMLUN* 

This is the Arabic form of the Greek word ** growing 

on thyme,^^ a name applied by Dioseorides to a plant growing 
in Cappidocia and Pamphylia, which was used for purging the 
body of pituitous humors and black bile (iv. 172)* His de- 
scription of it is so unsatisfactory that- it is doubtful whether 
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he is speakings of the flowers of .a kind of thyme, or of a 
parasitic plant growing on thyme. Piiny (26, 35), comr 
mences by speaking of Bj^hymon as the blossom of a sort of 
thyme similar to Savory, but ends by saying — Some 
persons, again, give a different description of epithymon : 
according to them, it is a plant without a root, diminutive, 
and bearing a flower resembling a small hood, and of a red 
colour, ** Epithymon is generally identified with Guscuta 
Bpithymum, Linn., the Lesser Dodder, a parasicic plant upon 
Heath, Furze, IJhyme and other small shrubby plants! (See 
FZ. Br, 288^ FI. Dan. t. 427.) The plant nsed medicinally in 
India as Aftimun is imported froin Persia, and appears to be a 
larger species, probably G, etbropea, Linn., which is a native of 
Europe and of Western and Central Asia- Mahometan physi- 
cians consider this drug to be alterative and depnrative, a 
purge for bile and black bile,, useful insdl affections of the brain 
such as fits, melancholy, insanity, &c. They also describe it 
as carminative ; and apply it locally as an anodyne. The 
author of the Makhzan^el'-Adwiya devotes a whole folio page 
of small print to a description of its properties and uses- In 
modern medicine the different species of Cuscuta are no longer 
used- 

Ch&mdeal composition. — In addition to quercetin, which was 
present in large amonnt, and resins, an alkaloidal principle 
was isolated, slightly bitter, soluble in ether, but more easily 
dissolved by chloroform. This alkaloid did not afford 
any special colour reactions. We provisionally call it 
Gvscutine, 

KUSHOOTH, culg. KASOOS. 

Kushootti is the Arabic name for the Dodders, and 

from it have been derived the Greek Kaa-<rv0a and Latin Cuscuta 
of mediasval writers. 

An Arabian poet says; — 
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is like the Kashooth; for he has neither root, leaves, fra- 
grance, shade or fruit/’ 

In the Indian bazars the name is applied to the fruit of a 
species of Ouscuta, imported from Persia, and also called 
Tukm-i-JiCbs{ts ; it is mixed with the small oblong leaves and 
spines of the plant upon which it has grown, and the flowers 
and portions of the stem may often be found- The seeds are 
four in number, light brown, convex on one side, concave on 
the other, and enclosed in a nearly globular capsule about the 
size of a radish seed. The taste is bitter. Mir Muhammad 
Husain identifies this drug with the Amal'-hel^ Ahas-hel, or 
Amur lata o? Jjxdio,, and describes it as yellow, growing on thorns 
and other shrubs, and as having a very small, whitish flower, 
and seeds rather smaller than radish seeds, nearly round, and of 
a reddish yellow colour. Its properties are described as much 
the same as those of Aftiman. The plant may be either 
C. hyalina^ Roth., O. chinensisy liam., or planijlora, .Tenore ; 
possibly several species are collected. In India O. reilexay 
Roxb., is sometimes used; it is a larger plant, and has larger 
fruit than the imported article. 

Ghemiecd composition . — In addition to quercibrin, we sepa- 
rated a bitter and glucosidal resin, insoluble in ether, but 
soluble in amylic alcohol, and also somewhat soluble in water. 
With basic acetate of lead, ’after the solution of the resin in 
alkalies, a light yellow precipitate was afforded ; but when the 
alkaline solution was exposed to air, the precipitate with basic 
lead was of the colour of chromate of silver. alkaloidal 

principle was also present in traces which failed to give any 
special colour reaction9. The presence of a principle iu tiaces 
possessing a marked rhubarb-like odour was detected ; thi® 
principle did not appear to esist ready formed in the seeds,' but 
was a product of the actihn of dilute acids on an undetermined 
principle : it was soluble in ether and benzole. Astringent 
matter affording a plum-coloured precipitate with basic acetate 
of lead was also present ; as well as wax; and a certsda amount 
of oil. 
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SOLANACEiE. 

SOLANUM NIGRUM, Linn* 

Fig.— Ic* t* 344; Jacq, FI. Far, ii., t, 326; Rkeed^^ 
Hort. Mai* x*, t. 73. Garden Nightshade (Eng.), Morelle noire 

(Fr.). 

Nab. — Throughout India and Ceylon. All temperate and 
tropical parts of the world. The herb in fruit. 

SOLANUM DULCAMARA, Linn. 

Fig.— Bentl. and Trim. t. 190. Bitter-sweet Nightshade 
(Bng.)i Doace am^re, Vigne vierge (Fr.). 

— Temperate W. Himalaya^ Europe, Centml Asia, 
The horib in firoit, 

V^mckcula^. — 8. nigrum : Makoi, Gurkamai (Rind.), K4k* 
(Ben^.), Kamuni (Mar.), Piliidu (Guz*), Manatta-kdli 
^Tam., Mai.), K4uchi-chettu, K4manchi-chottu (Tel.)-, K^nchi, 
Ganik^ (Can.). 8. dulcamara: Inab-es-salib (Ind. Bazars). 

History, Uses, &C. — The Sanskrit names EIaka-in4chi> 
K^kamata, Dhvanksha-machi, Jaghana-phala and Kinkini are 
probably applicable to both of these plants ; whilst the verna- 
cular names, with the exception perhaps of the Hindi, are only 
applicable to B. nigrum. In the Nighantas the drag is de- 
Boribed as emollient, hot, sweet, strengthening, cardiacal and 
alterative ; a useful remedy in dropsy, skin diseases, piles, fever, 
gonorrhoea, and inflammatory swellings. In a preparation 
called Hridayarnavarasa it is combined with mercury and 
sulphide of copper as a remedy in h^rt disease. In India at 
the present time 8. nigrum is in general repute as 
a remedy for skin diseases, and as a local application, to 
rheumatic and gouty joints. It is also valued as a diuretic. 
Under the name o-rf^if^vos or rpvxvos the Greek physician s describe 
several Solanaceous plants, one of which, the (rrpvx^os or 
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'''Garden nightshade^' of DioscOridea {iv.69) appears to agree 
well with 8, nigrum. He distinctly states that it may be eaten 
without danger, and describes it as very cooling whether applied 
externally or administered internally. It appears to have been 
used chiefly by the Greeks as a local application to inflamed 
parts* 

Haji Zein-el-Attdr, under the name of Inab-eth-th41ib, fox's 
grapes," in Persian Bdbah-turbak, and Sag-angur ''dog's 
grapes," describes a kind of nightshade with yellowish red berries 
having similar properties, which he also says is useful in dropsy as 
a diuretic; he concludes with a caution against the use of another 
kind with black berries which causes delirium and is highly 
poisonous. In cases of poisoning by the latter plant he directs 
an emetic to be administered, and milk, or honey and water 
with aniseed and bitter almonds to be given- Moat Arabian 
and Persian writers on Materia Medica describe the four kinds 
of ‘T^^x^^^’mentioned hy Dioseorides as varieties of Inab-eth- 
thalib, and copy from Greek writers, but they only appear to 
have used the first and second kinds medicinally, viz.. Solarium 
nigrum or dulcamara, and JPhysalie Alkekengi, commonly known 
as Kdkanaj. The Inab-^th-thdlib of the present day, imported 
I'rom Persia, consists entirely of the red berries of 8, dulcamara. 
In India the juice of 8, nigrum is given in doses of from 6 to 8 
ounces in the treatment of chronic enlargements of the liver, 
and is considered a valuable alterative and diuretic. The jnipe 
after expression is warmed in an earthen vessel until it loses 
its green colour and becomes reddish brown; when cool it is 
strained and administered in the morning. It is said to act aS 
a hydrogogue cathartic and diuretic. Mr. M. Sheriff in his Sup- 
plement to the Pharmacopoeia of India speaks very favourably 
of it when used in this way. In smaller doses (1 to 2 ozs.) it is 
a valuable alterative in chronic skin diseases, such as psoriasis. 
In the Ooncan the young shoots are cooked as a vegetable and 
given in these diseases. Dr. D. B. Master of Bombay informs 
ns that he has seen them used with great success in psoriasis,. 
Loureiro states that the hm^b is anodyne, and should be used 
with caution ; he notices its use externally to aEay psdn. The 
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pbysiologicftl action of solanine, the. active principle of this plant, 
has been investigated by Max Perles {CentralhL f. Klin, Med, 
1890, No. 2) , who found its action upon atnaaboids, infusoria and 
ciliated epithelium cells to be that of a powerful protoplasmic 
poison. A solution containing less than 1 per cent, prevented 
the growth of bacteria ; a very dilute solution added to blood 
accelerated coagulation, whilst a strongersolution (1 percent.) 
prevented coagulation and partially dissolved the red corpuscles ; 
left for some hours in contact with haemoglobin it converted 
it into reduced haemoglobin, but not into mcthaemoglobin. In 
cold-blooded animals solanine produced paralysis of the central 
nervous system, acting first on the brain and afterwards on the 
spinal cord, and finally paralysing the heart muscle. Locally 
applied solanine produced destructive changes in muscular 
tissue, causing paralysis and obliteration of transverse sbriation, 
while the nerves, which were at first 'excited, finally became 
paralysed. 

Intravenous injections of solanine in warm-blooded animals 
caused violent tremblings, soon followed by clonic spasms of 
the mnscles of the jaw, nape of the neck and back, and aftei - 
wards by paralysis of the central nervous system. 

The temperature changes iu poisoning by solanine were found 
to indicate very exactly the gravity of the case, the minimum 
of temperature- corresponding with the maximum of danger. 
The dyspnoea which was observed in all the cases is atbributable 
partly to the disturbance of the circulation and partly to the 
blood changes which have been already noticed. 

The post-mortem examination of animals poisoned by solanine 
showed a condition similar to the enteritis of typhoid fever, 
with here and there hsemorrhagio extravasations into the 
intestinal walls. The kidneys presented 
those seen in acute nephritis, with 

Intra-peritoneal injections of solanine 
p^tonitis with exudation. 

Moderate subcutaneous injections 
if insnfeciei^ in quantity to be poisonous. 
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described were observed, and tbe temperature fell as low as 
3l°*5 0. 

Tbe fatal dose of solanine administered by tbe stomacb is *30 
gram, per kilo body weight; death takes place in 12 hours. 

In dogs injections into the stomach cause violent vomiting, 
which interferes with the absorption of the poison. 

Solanidine has similar properties, but is much less active 
than solanine; it has no local irritant action. The author 
classes these substances with the sapo toxins, such as quillaic 
acid, sapotoxin, senegin, cyclamin, &c. 

Description. — "8^ nigrum is an erect annual or biennial, 
stem angled, with spreading or diffuse branches, one to three 
feet high, glabrous, or pubescent, with simple hairs, without 
prickles, but the angles of the stem sometimes raised and smooth 
or rough, with prominent tubercles; leaves petiolate, ovate* 
oblong, attenuated at both ends, 1 to 3 inches long, entire or 
repandly toothed; flowers small and white, in little cymes, 
contracted into umbels on a common peduncle, from very short 
to nearly an inch long ; calyx 5-toothed or lobed to the middle ; 
corolla deeply lobed, 3 to 4 lines in diameter;^ anthers very 
obtuse and short, opening in terminaLslits, which are often 
continued down the sides ; berry small, globular, usually nearly 
black, but sometimes yellow or dingy red. 

dulcamara is a woody scandent plant, with numerous 
glabrous or sparingly pubescent branches, leaves ovate or 
oblong, subentire, lobed or lyrate, peduncles extra*axillary ; 
cymes laxly pauicled; calyx-teeth small, pbtuse ; corolla purple. 

The berries are i inch in diameter, globose, red ; seeds 
numerous, inch in diameter, smooth. The fresh plant has a 
fetid odour, which it loses when dried. Taste at first bitter, 
afterwards sweetish. 

Chemical composition . — The most important constitdent of 
S. nig'tnim is Solanine, which was discovered in the berries by 
Desfosses in 1821. This base hsus been represented by various 
formulae. Zwenger and Kindis analyses lead to the formula 
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Q 43 jj 7 ijq^ 0 16 . according to Kletzinsky it is A. 

Hilger from recent analyses assigns to it the formula 
C^^H®’NO ^ and to Solanidine, obtained from it by boiling with 
dilute acids, the formula while Zwenger and 

Kind assign to solanidine the formula C®® H*’’ NO and repre- 
sent its formation as being due to the assimilation of 30H* by 
solanine, and its resolution into solanidine and S molecules 
of glucose. Solanine forms delicate ' colourless, silky needles, 
appearing under the microscope as four—sided rectangular 
prisms. ( Z wenger and Kind ; Payen and Ohevallier. ) It turns 
yellow when heated, and melts at ^35® C. (ZwengOr and Kind.) 
It is inodorous and tastes faintly bitter and somewhat acrid. 
(Gmelin Handh. xviii. 90; Watt, Diet, of Chem. viii. 1807.) M. 
E. Wotezal (1890) has published an elaborate paper on the 
Distribution/ of Solanine and its Mioroahemical Ijieactions in 
Russian, from which we extract the following : — 

'^Solanine was found in nine species of Bolanurn and three of 
Scopolia. In the tubers it is found chiefly in the neighbour- 
hood of the * eyes.^ In the vegetative portions it occurs in 
greatest abundance in the young tissues, and in the mature 
tissues it is usually entirely wanting except in the neighbour- 
hood of the buds, and of the origin of the roots. In the floral 
organs the reverse is the case, the quantity of solanine inoreasing 
for a time in both calyx^ and corolla as the flower opens, but 
ultimately disappearing from these organs, while it continues to 
increase in the green unripe fruit, diminishing again when th© 
iruit is ripe, and being then locali: 5 ed chiefly in the peripheral 
layers. The seat of the alanine is tiie cell cavity, where it 
occurs in the form of a soluble salt, and from which also it 
penetrates the cell wall by diffusion. 

The author regards solanine as a product neither of primary 
synthesis nor of disorganization, nor as a secretion or excretion, 
nor as a reserve substance, nor as a transporting form like 
asparagin, but as an intermediate stage in the series of chemical 
changes which the already forward plastic substances undergo 
in the Jiving cell. In the flowers and unripe fruits it undoubt- 
II.— 70 
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edly altio sei*ves as a protection against consumption by 
animals* 

Wotezal finds only three trustworthy tests for the presence of 
solanine, vis,: — (1) Mandalin^s vanadin-sulphurio acid, i,e., 1 
part of ammonia-metavanadinate in 1000 parts of tri -hydrated 
sulphuric acid (BL^SO'^-H 2H®0). The test is one of extra- 
ordinary delicacy; if the preparation contain solanine, it 
goes through the following series of colours : — ^yellow, orange- 
red, purple-red, brown, pure red, violet, blue-green, and 
then disappears altogether. (2) Brandt^s reagent : O’S grata 
sodium selenate in a mixture of 8 c.c. of water and 6 c.o. 
of pure sulphuric acid. If the preparation containing solanine 
is first warmed, then, on cooling, it becomes first violet-red, 
then oraiige-red and yellow-brown, the colour finally disap- 
pearing. (3) Pure sulphuric acid as a macro-chemical reagent, 
but this test has no advantage over the other two. {Pharm, 
Journ*, July 1890.) 

Prof. E. Schmidt and Mr. Schiitte {A^oth. Ztg,, 1890, 501,) 
have recently reported that they have found small quantities of 
an alkaloid having the property of dilating the pupil in S, 
nigrum, Solanine has also been obtained from S, dulcamara 
along with a glucoside Dulcamarin, Dulcamarine was the name 
given by Wittstein to a nitrogenous substance which he obtain- 
ed from the stalks of B. dulcamara^. This substance bas been 
farther examined by Geissler (Arch, Pharm. (3)vii. 289), who, 
by treating it with ammonia, has fre€& it from a nitrogenous 
impurity, and by converting the remaining substance into a lead 
.compound, and decomposing tbe latter with hydrogen sul- 
phide, has obtained a pure non-azotised body having the 
composition This dulcamarin is amorphous, 

tastes bitter at first, afterwards persistently sweet, dissolves in 
alcohol and acetic ether, and is precipitated by basic lead 
acetate, yielding the compounds C®®H®®Pb‘0'‘' 3H®0 and 

PbO'^ + 5H®0. 

By the action of dilute acids, dulcamarin is resolved into 
glucose and a resinous compound called dulcamareim. 

(Watt, Diet, ofUkem, viii, 694.) 
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Toxicology. — Cases of poisoning from eating the berries of 
S. dulcatnara, S. nigrum^ and 8. tnherosnm (the potato) have 
occasionally been recorded in Enrope^ and it is also on record 
that the germinating tubers of the potato, have given rise to 
symptoms of poisoning. It would appear, however, that the 
process of cooking renders all those plants innocuous, or nearly so, 
as the herb of iS. nigrum is used in India as a vegetable. Burtoti 
Brown {Punjcib Toisons) records the death of three, children 
after eating the berries of nigrum; the symptoms observed 
were, a feeling of sickness followed by vomiting, pain in the 
belly and intense thirst, pupils dilated, with impaired vision, 
headache, giddiness, delirium, purging and convulsions, sleep 
ending in coma. 

Commerce. — The dried fruit of 8. dulcamara, ^ known as 
Auab-es-salib in Bombay, comes from Persia. Value, Re. i 
per lb. 

8. nigrum m a common weed everywhere on cultivated ground. 
The dried fruit is met with in the shops in many parts c>f the 
cfoantry. 

SOLANUM INDICUM, W. 

Fig. — Wight Ic., t. 346 ; Ehcede, Hort. Mai. vi.^ i, 36 

Hab. — Throughout India. The fruit and root. 

Vernacular. — Bari-khat^i, Birhatta, Barhanta {Ilind.)^ By< 
akura (Beng.), Dorli, Mothi-ringani {Mar.)^ Ubhbringan 
{Ghiz.), Mulli, Pappara-mnlli (Tam.), Tellamulaka (TeL), 
Oheruchunta (Mai.), Gulia (Can.). 

History, Uses, &C. — ^This plant is of importance in 
Hindu medicine ae the source of one of the drugs required for 
the preparation of the Dasamnla Kvatha. In the Nighantas it 
bears the Sanskrit names of Bhantaki, Vrihati, Mahati, large 
egg plant,^' V ^ rt^ki, Mahotika, &o.; and is described as cardiacal, 
aphrodisiacal, Astringent, carminative and resolvent; useful in 
asthma, cough, chronic febrileajffections, colic, flatulence, worms, 
&o. The author of Mahhzan^eUadwiya notices it under 
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the name of Birhatta, and repeats what the Hindu writers say 
about it. Chakradatta gives the following prescription as useful 
in bronchitis with fever: Take of the roots of S. indicum^ 8* 
mnthocaTpiMn, 8ida cordifolia^ and J usUcict Adhatoda one part, 
raisins one part, and prepare a decoction in the usual manner. 
Bheede notices its use in Malabar, and Ainslie (ii., 207) 
remarks that the root has little sensible taste or smell, but is 
amongst the medicines which are prescribed in cases of dysuria 
and ischuria in decoction to the quantity of half a teacupful 
twice daily. He also notices that Horsfield in his account of 
Java medicinal plants says, that the root taken internally, 
possesses strongly exciting qualities.' and that Rtimphiiis states 
that it is employed in di^cult parturition. The berries, which 
are bittei*, are sometimes cooked and eaten by the natives of 
India as a vegetable. 

Description. — Trunk trifling, but the branches are nu- 
merotis, ligneous, and perennial, forming a large, very ramous 
shrub of several feet in height, armed with numerous, very acute, 
somewhat recurved spines, the young parts are downy ; leaves 
solitary, or in pairs, petioled, ovate-lobate, downy, and armed 
with a few straight spines on both sides, from 2 to 4 inches 
long ; i^acemeB between, or opposite to the leaves, supporting 
several long-pedicelled, middle-sized, pale blue flowers j esalyx 
deeply 6-cfleft, armed; berries et^ct, round,, smooth, size 
of a marrowfat pea ; while immature variegated with deeper 
and lighter green; when ripe, with deep orange yellow. 
(ItoitK) 

Chemical eoinpasUion.~2(}0 grams of the fimits were found 
to consist of S8 grams of pericarps and 142 grams of seeds. 
These Were powdered and examined separately, and had the 
following composition — 



Pericarps. 

Seeds. 

Ethereal extract 

-9 

lS-5 

Alcoholic „ ...... 


101 

Aqueous „ 


22-9 

Mineral matter 


7^7 
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The pericarps contained a yellow wax-like principle melting 
at 45®, a trace of an alkaloid tosweHng tosolanine, and a quan- 
tity of ammonia combined as an ammonium Salt* The seeds 
afforded 13*5 per cent* of a yellow oil having a specific gravity 
of * 9273 * . After saponification of the oil by alcoholic potash, 
the free fatty acids were liberated and found to consist mainly 
of oleic acidi and on standing in a cool place for several days, 
some white crystals separated out, having a melting point 
approximating that of mytistic adid. An alkaloid was present 
in the seeds which could not be referred satisfactorily to sola- 
nine, and it was associated with a glucosidal principle giving 
a purple-coloured solution with sulphuric acid. The seeds like 
the pericarps contained an ammonium salt, and both portions of 
the fruit gave off strongly alkaline fumes on burning, and in 
which ammonia Was easily detected. The fruite when dried 
and kept for some time are almost tasteless compared with 
their bitterness and acridity when fresh, and it would conse- 
quently appear that the alkaloids solanine and solan idine, be- 
come decomposed with the production of ammonia and other 
substances* 

SOnANUM XANTHOCARPUM ^Schrad.et Wmdh 

Fig.- SiAhrad. et WmdU Seri, Sdnov* i. 8, t. 2 ; Jacq. Ic, 
Bar, ii., 332 J Wight Ic,, t, 1401 , Syn. — S, JacquinL 
Hab.— Throughout India. The plbnt. 

.-Laghu-khat^i, Bhatkatya, Bhumi-ringani 
{Smd.), K4ntak4ri {Benp.), Bhui-ringani» K4nte-ripgani 
Patha-ringani Kandan-kabtiri {TamS), Vakudu, 

Nelamulaka KelaguUa (Cun.), Kantam-kattiri (Mai.), 

UseSj &C. — This plant is of importande in 
Hindu medicine, as its root is one of the Basamula or ten 
roots’^ so often pr^oribed in decoction by their physicians, 
(See Trifmlvs terrestris.) In the Nighantas it is called Kan- 
tak^ra and Elantakini, ^Hhomy''; Nidigdhika, ‘^clinging''; 
Vy^hri, ‘^rigre^"; and Dush-pradarshani, ** which cannot 
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be touched and ia described as aperient, pungent, bitter, 
digestive, diuretic, alterative, astringent and antlielinintic ; 
useful in fever, cough, asthma, flatulence, costiveness and heart 
disease. It is also thought to promote conception in the 
female. In practice the drug is generally combined with other 
expectorants, demulcents and aromatics. 

The following prescription from the Bhavaprahasha is quoted 
in Butt’s Hindu Materia Medica’^ : — Kantakdri/avalehat or 
electuary of S. Jacquini, Take of Kant^kdri 12 J seers, water 
64 seers, boil till reduced to one-fourth and strain. Boil the 
strained decoction till reduced to tho consistence of a fluid 
extract, and add to it the following substances in fine powder, 
namely, Tm>ospora cordifolia^ Fiper Chahay Plumhago zeylanica, 
Cypertis rotundtis^ Uhus Kakrasingi, long pepper, black pepper, 
ginger, Alhagi m-aurorum, Clerodendron SipkoJianthtt^, Vanda 
E'osehurghiiy and Zedoary root, each 8 tolas, sugar 2 i seers, 
sesamum oil and clarified butter each one seer. Boil together 
until reduced to the proper consistence. Lastly, add honey 
one seer, bamboo manna and long pepper in fine powder each 
half a seer. 

This electuary is given to allay cough* The drug is also 
used in decoction with long pepper and honey, and with salt 
and asafbetida for asthma. 

Mahometan writers, under the Arabic name of Hadak, or 
the Persian B^dinj^n^i-barri (wild egg plant), mention three 
kinds of Solanum, having somewhat similar properties. Their 
small ki-**d, or Hejazi, appears to be the Solmmm xanthocarpum, 
which they recommend in asthma, cough, dysuria, catm'rhal 
fever^ leprosy^ costiveness and stone in the bladder. Lender 
the name of Cundunghatri&vayr, Ainslie (ii. 90) notices the use 
of this drug in Southern India as an expectorant. The sterns^ 
flowers, and fruit, according to Dr. Wilson (Calcutta Med. 
Fhys. Trans*, Tol. II., p. 406), are bitter and carminative, and 
are prescribed in those forms of Ignipeditis^ which are attended 
with a vesicular, watery eruption. Fumigations with the 
vapour of the burning seeds of this plant are in high repute 
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in the cure of toothache; they are smoked in a chilam like 
tobacco and the natives have the idea that the smoke kills 
the insects which they suppose cause the pain. The ancients 
used the seeds of Henbane in the same way. (Scrih. Oomp, 
54') They act as a powerful sialogogue, and thus afford 
relief. {Phar. of India, p. ISl.) In the Concan 2 tolas o£ 
the juice of the fresh plant, with 2 tolas ofHemidesmus juice, 
are given in whey as a diuretic, and the root with chiretta and 
ginger is given in decoction as a febrifuge. Dr. Peters, of the 
Bombay Medical Service, informs us that in Bengal the plant 
is much used as a diuretic in dropsy. 

Description. — -Boot at least biennial ; stem none* but se« 
veral flexuoSe, ramons branches., spreading close on the ground, 
for an extent of some feet, often striking root at the insertion 
of the leaves ; angular, nearly void of pubescence ; leaves fre- 
quently in pairs, oblong, pinnatifid, or laciniate, smooth, hut 
armed on both sides with long, strong, straight spines ; 
racemes between the leaves, and almost as loner, bearing 4 to 6' 
alternate, pedicelled, large, bright blue flowers ; calyx armed 
with straight spines ; berries spherical, size of a large goose- 
berry, very smooth, drooping, while immature variegated with 
green and white, when ripe with different shades of "yellow 
only. — (Bosch,) 

Chemical composiUon>,~Tke fruitjs of this plant were found on 
analysis to have a similaruoomposition to these of the previous 
article, except that in this case the fruits were examined in a 
fresh condition, and the solanine reactions of the . alkaloid and 
the almost entire absence of ammonia were noticed. The dried 
leaves left 20*74 per cent, of ash when burnt, and contained 
traces of an alkaloid, and an astringent organic acid giving a 
green precipitate with ferpe salts. 

S. trilobatuixi, Idnn., Wight Ic, i, 854, is mentioned by 
Ainslie as being used medicinally in Southern India. He 
says : — '^The root, leaves and tender shoots of this creeper, are all 
used iu medicine by the Tmnools ; the two first, which are bitter, 
are o^asion^dly prescribed in consumptive cases in the form of 
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electuary, decoction, or powder ; of the electuary a teaspoonful 
and a half are given twice daily/' {Mat Ind. ii., 427.) It 
appears to be used as a substitute for 8. xanthocar^um. The 
medicinal use of S. verbascifolium, S. torvum and S. 
ferox has also been recorded, and it seems probable that these 
ll^ightshades are often mistaken by ignorant people for the 
oflScinal plants, 

PHYSALIS ALKEKENGI, Linn, 

Winter Cherry (^n^.),'Coqu 0 ret» Coquerelle (Fr.). 

Hab * — Persia, Southern Europe. The fruit. 

VernactilaT . — Kdknaj (A'tab,) Ind, Bazars), 

History, Uses, &C, — This plant appears to be the trrpvxw? 
iWiKOKo^hs of the Greeks, which they also called (;^>ucraXhor<^v(raXXtff, 
and the Yesifjaria or Halicacabus of the Romans; it was- sup- 
posed to cure diseases of the bladder. It is the K^kanah of the 
Persians and Kdkanaj of the Arabs. It also bears the names 
of Kachuman, and Ardsak-pag-i-pardah, or bride behind the 
curtain,” in Persia; the Sanskrit name is said to be Kdjapu- 
trika. 

Abu Hanifeh, author of the Boole of Plants, says of Kaka- 
naj It ie of the Aghalath and is a plant resembling the 
Harmal {Peganum Ilarwula), except that it is taller, with 
round branches, an^ having capsules like those of 

Harmal ; it has also berries intensely red, like beads of corne- 
lian, smaller than the Nabik {Zizyplim Spina-Ch/risti) and 
larger 'than the currant, and people seek out the leaves thereof 
that have not been rendered foraminous, which leaves are 
then bruised and used beneficially as a dressing for maladies 
attended with pain,” Other names for the fruit are Joix.Z-el- 
marj and Habb-el-lahv, which indicate that they are thought 
to be possessed of intoxicating properties, 

Mahometan physicians describe it as diuretic, alterative and 
anthelmintic ; and recommend it in skin diseases, rheumatism, 
iaundice and urinary aftoctions. It is said to prevent con- 
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oeption if given tt> women after menstruation. Large doses 
&r© thought to be narcotic. Externally it is applied to pro- 
mote the absorption of tumours, boils, carbuncles, &c. Lavilie's 
gout pills consist of 15 parts of extract of Alkekengi and 5 
parts of silicate of soda. Four to. ten 5-grain pills are taken 
daily. 

Description. — The fruit is about the size, shape and 
colour of a small dried cherry, skin smooth and shining, red- 
dish brown, much shrivelled ; it contains a large number of 
flattened, reniform seeds of a light brown colour, and smaller 
than those of WithuAvia coagulans; these are sticky from the 
presence of a small quantity of brown pulp, which has a fruity 
odour. 

Chemical compositioru — Dessaignes and Chautard (jPT’. /. 
Fharm, 21, 24) found sugar and citric acid in the berries, and 
in the leaves and calyx an amorphous bitter principle, Pkysalin, 
which is obtained as a whitish powder on agitating 
the cold aqueous infusion with chloroform, and is soluble in 
alcohol, but sparingly so in ether, cold water and diliibed 
acids. {Gmelin, Handh. xvi.j 191.) 

PHYSALIS MINIMA, Linn, 

Fig. — Bkeede JSort. Mai, ar, U, 70, 71. 

Hab, — ^Throughout India. The plant in fruit. 

Vernacular, — ^TulaA-pati (H^d.), Kdknaj (Purij,), Ban-tepa- 
riya, Tekdri (Beng»)j Thanmori, Ohirbutli, Ohirboti {Mar.), 
Kupauti (Tel.), Bondula (Can.). 

Hi^Ory> Uses, &C. — ^This common weed of cultivation, 
called in Sanskrit Tankdri, occurs in two forms, one with a 
berry about the size of a pea and the other with a berry half 
an inch in diameter. The former plant is pubescent and the 
laMer glabrous. Tankari is considered by the Hindus to be 
tonic, diuretic and aperient, and is an ingredient in a medici- 
nal oil which is giveai for enlargement of the spleen ; the other 
ingredients- are Pckharmttl. Hing, Hirda, Long p^per 9 Bit 
n.—7l 
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(black salt), Saindbava (rock salt), Javaksbara (potash), gin- 
ger and melted butter. In the Concan the plant is made into 
a paste with rice water, and applied to restore flaccid breasts, 
in accordantse with the doctrine oi signatures: ' Both varieties of 
this plant are noticed by Rheede, and Ainslie (ii. 16) in a note 
remarks that P. minima has been noticed by Dr* Heyne as 
medicinal among the Hindus, and is called by them Lakshmi^ 
devatya-, ** sacred to Lakshmi.^"’ Dr. Stewart states that the 
fruit is considered in the Punjab to be tonic, diuretic and 
purgative. Jt is used by the Mahometans as a substitute for 
P. AlhehengL 

Description. — An herbaceous annual, leaves 2 inches ; 
petiole 1 inch; pedicels i to i inch; calyx at flower-time J 
to ^ inch; lobes lanceolate, half the length of the calyx, often 
hirsute, sdmetimes glabrescent ; corolla clear yellow or some- 
times spbtted at the base ; berry nearly globular ; fruit-calyx 
globose in the smaller variety, 6-angular in the larger, 6 or 
10-ribbed; seeds numerous, inch, discoid, reticulated, 
scarcely scabrous. 

P. peruviana, the Cape Gooseberry, or Brazil Cherry, which 
is cultivated in India, hardly differs from this plant except 
in its larger size and more oblong berry. It affords an excel- 
lent fruit, and is now much cultivated in Prance and is largely 
used in India for making the well known Topare jam,” 

CAPSICUM FRUTESCENS, Linn. 

Fig. — Lam* III,, t, 116,/. 1 ; Bheede, EorL Mai. ii,, t. 66. 
Chillie {Eng.), Piment de Cayenne {Fr.). 

Hab. — America. Cultivated throughout ludia. The fruik. 

CAPSICUM MINIMUM, Boxb, 

Fig — Wight Tc. i. 1617 ; BentL and Trim,, L 188. Bird^s- 
eye Chillie (Eng.), Piment de File Mauricse (Pr.), 

Hab. — Uncertain. Cultivated in India. The fruit. 
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Vernacular, — Mircli^Lal-niircli, GaoTi-mircli (Hind,), MircW:, 
lambari-mirclii, MiMingha (Afar.), Milagay (Tam,), Mirapa- 
kdya (Tel,), Kappal-melaka (Mai,), Menasliina-kdya (Can,), 
Ldl-moridi, Lanka-moricli (Be/igJ), Lal-mircli, Marchii (Giiz.). 

History, Uses, &C. — Olasiua states that Capsicnins 
were brought to India from Pernambuco by the Portuguese ; 
from India they were introdnced into Germany, and finally 
reached England in 1595. The Spaniards were acquainted 
with the spice' as early as 1494. Chanca, physician to the fleet 
of Oolumbns in his second voyage to the West Indies, notices 
them among the productions of Hispaniola as a condiment used 
by the natives under the name of Affi, which is still the com- 
mon name for them in Spanish. In English they were for- 
merly known as Guinea-pepper, and the Portuguese call them 
Pimenta de Guin6. Chili is the Mexican name. {Pka/rmoLco- 
grapJiia.) In the Indian vernaculars t^kerip id no s|>ecifid name 
for them, and they are not mentioaed by any Sanskrit Writers. 
Up to the present time the bnltivation of the plant is carried on 
mOrO extensively at Goa than at any other place in Western 
India, and capsicums are well known in Bombay as GotJo^- 
tnircki, *^Goa pepper.*' The Arabs call the chillie Filfil-ahmar, 
" red pepper,^' in Persian it is Filfil-i-surkb, which has the 
same meaning. Besides the two species commonly cultivated, 
several varieties of G, grossum are met with in India as 
ornamental plants in gardens ; they are mostly remarkable for 
the size of their fruit ; which is almost or entirely devoid of 
pungency ; one variety, which has been named 0, cerasiformis, 
has globular fimit resembling a cheriy. A yeBow capsicum, 
having a peculiar flavour, has been introduced into India from 
Nipal, and from it is prepared a very highly esteemed Cayenne 
pepper. In India C, minimum, though common in many 
parts of the country as a weed of cultivation, is seldom used 
by the .natives, who call it Gachh-mirch, ^‘tree pepper,” or 
Hafri^miitfli, '' negro's pepper.” The Hindus and Hidicm 
Mahometans use captioum vejy freely as a condiment, but the 
Arabs and Persians object to it. Medicinally the natives of 
India contider capsicum to be stomachic and stimalant, 
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a promoter of tbe regtilar actlcn of the bowels : externally 
they use it as a rubefacient. Thtf irritant properties are fre- 
quently taken advantage of to in£ict torture upon prisoners 
and refracfe<>ry children. In European medicine capsicum is 
used in tbe form of a plaster, or liniment, made witb the 
ethereal tincture, in rheumatic and neuralgic affections ; it pro- 
duces warmth and redness of the part. Pads dipped in a strong 
infiision of the crushed pods may also he used ; they should 
be covered with paraffin paper or oil silk, and may he kept on 
for several hours ; as a gargle, or in the form of lozenges, it is 
used in tonsillitis, pharyngitis aind relaxed sore-throat. In 
the West Indies it is used in infusion with cinnamon and 
sugar to relieve the sinking at the epigastrium felt by drunk- 
ards, and forms a most valuable diet drink for patient suffer- 
iug from delirium tremens, as it satisfies the craving for, 
•stimulants. Large doses taken internally by persons who 
are not in the habit of nsing capsicum may produce gastro- 
enteritis. 

Description. — The berry is very variable in size and 
shape, and many-seeded. The fleshy pericarp is composed 
of two layers, an outer consisting of thick -wcdled cells, and an 
inner, V^hich is a soft and spongy pareuchyme traTersed by 
fibro-vascular bundles. Most of the colouring matter is con- 
tained in the outer layer, which also contains some fatty oil. 
The seeds are discoid, smooth or sub-scabrona ; the embryo 
peripheric, 

Cliemieal composition . — Thresh {Pharm. Jour. (8) vii. 21, 
259, 473,) succeeded in isolating a well-defined highly active 
principle, Capsaicin from the extract, which he 

obtained by exhausting the fruit of C. minimum with petro- 
leum ether. From the red liquor dilute caustic lye removed 
capsaicin, which is precipitated in minute crystals by passing 
carbonic acid through the alkaline solution, and which may be 
purified by recrystallizing them from either alcohol, ether, 
benzene, glacial acetic acid, oi* hot bisulphide of carbon ; in 
petrolepm ether capsaicin is but very sparingly soluble, yet 
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dissolves abundantly on addition of fatty oil. Tbe latter being 
present in tbe pericarp is tbe cause wby capsaicin can be 
extracted by tbe above process. 

Capsaicin forms colourless prismatic crystals insoluble in 
water; it begins to volatii’se at 100^ C. and is powerfully irri- 
tant. The pungent taste is removed by beating with potas- 
sium bichromate and dilute sulphuric acid. Ba 01* and CaOl* 
in alcoholic solution give a precipitate soluble in ether; 
AghTO'’ gives a ^'ecipitate soluble in ammonia^ and Fe'Cl 
a red precipitate when warmed. 

Capsicirie, an alkaloid, has also been extracted by benzene 
from the fruit of 0 minimum.^ The benzene is evaporated and 
the residue dissolved in ether, from which the alkaloid is 
obtained by shaking with dilute H*SO* (Threifh, Pliarm, Joum. 
[3j vi. 941). It forms needles insoluble in water and very so- 
luble in alcohol and other, which may be sublimed or volatilized 
with steam, and are free from pungency. The hydrochloride 
crystallises in cubes and tetrahodra, the sulphate in prisms. 

Jhet, Cheni,, 2iid Bd, i., 678.) A. Meyer has discovered 
that capsaicin is not, as has been gonerallj assumed, distri- 
buted throughout the entire fruit, but only occu.-s in the h'ght 
yellowish-red placentse and their attachn'onts. Thc-vC parts 
yield 0*9 per cent, of capsaicin. According bo G. Laube and H. 
AldeiidoriT capsicums contain Water 12*68, A^itrogonous sub- 
stances 4*31, Volatile oil 3*05, Fat 8*17, Sugar 2*54, hlitrogen- 
free extractive 43-88, Cellulose 22*50, Ash 2*87 per cent., and 
when dried yield 0*79 nitrogen and 12*85 per cent, of volatile 
oil and fat. According to Warnecke, the ash of capsicums 
amonni.s to 4*CG per cent. 

The colouring matter of capsicum fruits is sparingly soluble 
in alcohol, but readily in chloroform. After evaporation au 
intensely red soft mass is obtained, which is not much altered 
by potash, it turns first blue, then black with concentrated 
sulphuric acid, like many other yellow-colouring substances. 
By alcohol chiefly yaXmitic acid is extracted from the fruit as 
shown by Thresh in 1877. , ^ 



566 


.^OLANACEM 


Commerce . — Several varieties of C. Jruiescens are cuiuvated 
throagbout tbe plains of India for local consumption wbicb is 
very large, but of which statistics are not available. C. minimum 
is common as a weed of cultivation in most parts of India, 
but is little used by the natives. The avemge value of capsi- 
cums in the Bombay market is about Rs, 12 per cwt 

WITHANIA SOMNIFERA, I)unal. 

Fig .— Bel tt 22,23; 8ihth FL GTCBC.,t. 233; Wight 
Z, t. 858; liheede, Hort. Mai, t. 55. Moorenkapprn 
{Butch) 

Mab. — I^ry sub-tropical India, West Coast. Southern 
Europe. The root and leaves. 

Vernacular . — Asgandh (Hind., Guz.), Asvagandh^ (Beng.), 
Asvagandh^, Tula, Dorgnnj, Kanchuki (Afon), Amkdl^ug^ 
kalang {Tam.\ P^n&rti-gadda (Tel.), Hirimaddina (Van.), 

History, Uses, &C. — This plant bears the Sanskrit 
names of Asvagandha, Turagi or Turangi, and Turagi-gandha^ 
sinelling like a horse or mare'"* ; Varaha-karni, boar-eared''; 
Vrisha, amorous, &c. It is described in the Nighantas 
as tonic, alterative, pungent, astringent, bot and aphrodisiac^ 
and is recommended in rheumatism, cough, dropsy, consump- 
tion and senile debility. Chakradatta recommends it in 
decoction with long pepper, butter aud honey in consumption 
and scrofula. A ghrifa or medicinal butter prepared by boil- 
ing together one part of the root with one part of clarified 
butter and tea of milk may be used in such cases. As an 
aphrodisiac and as a remedy for rheumatism the drug is usually 
combined with a number of aromatics, each dose contains about 
30 grains of tbe root. It is also made into a paste with 
aromatics for local application in rheumatism. Indian Maho- 
metan writers merely repeat wHat the Hindus say about this 
drug, and do not recognise in it the Kaknaj-el-manoum of the 
Arabs, wbicb is supposed to represent the <rTpvxw*s wpariKas of 
the Greeks, ,the description of which by Theophrastus agrees 
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tolerably well with W, somnifera* Rheede calls ifcPevefcti^ and 
states that a vulnerary ointment, is prepared from the leaves. 
Prosper Alpinns (i.^ cap. 33) describes and figures it under the 
name of Solarium somniferum antiquorum* Roxburgh states 
that the Telinga physicians reckon the roots alexipharmic, 
Axnslie (ii. 14) says: — ‘'The root as found in the medicine 
bazarsj is of a pale colour, and in external appearance not 
unlike our gentian; but it has little sensible taste or smell, 
though the Tamool Vytians suppose it to have deobstruent and 
diuretic qualities, given in decoction to the quantity of about 
half a teacupful twice daily ; the leaves moistened with a little 
warm castor oil, are a useful external application in cases of 
carbuncle. The authors of the Bombay Flora say that the 
seeds are employed to coagulate milk like those of W, coagulans» 
We have tried the experiment and find them to have some 
coagulating power. 

The plant is very common along the shores of the Mediter- 
ranean, where it has always 'been reputed to be hypnotic. The 
properties of Wl somn.ifera have recently been investigated by 
Dr. Trebut with regard to its reputation for hypnotic proper- 
ties ; he states. that he has obtained an alkaloid from it which 
has hypnotic action and does not produce mydriasis. P. L, 
Simmonds (dmer. /owm. Pharm*, Peb., 1891). states that the 
plant is employed at the Civil Hospital, Alger, as a sedative and 
hypnotic. 

Description. — The plant has a long tapering light brown 
root, which may attain the size of a carrot ; it is surmounted by 
a knotty crown, from which spring several shrubby, fiexuose 
round brauches, 1 to 5 feet iu length. The leaves are double, 
ovate, entire, 2 to 4 inches long; fiowers axillary, subsessilo, 
oTOwded at the ends of the branches ; corolla campanulate, 
yellowish green, very small; berry red, smooth, size of a pe^ 
^yered by a membranaceous closely-fitting 0|wn at tibe 

a|>ex; seeds numerous, yellowish white, ren^orpaj |aterai|y 
^^nress©^, about of fn inch hpii^yppmlM^ 
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white hairs, which give it a hoary appearance. The odour is 
pungent and disagreeable like horse^s urine. 

The dried root as it appears in commerce is of very uniform 
appearance, being from 4 to 8 inches long, and from ^ to | an 
inch in diameter at the thickest portion a little below the 
crown j it is plump, smooth, tapering, and of a light yellowish 
brown colour externally, white internally, brittle ; fracture 
short and starchy. The root is seldom branched. Attached 
to the crown are the remains of several slender stems. 
Microscopic examination shows the substance of the root to be 
luincipally composed of starch, enclosed in delicate oval cells ; 
the cortical portion is about inch in thickness. The vas- 
cular system consists of a large central bundle of scalariform 
and dotted vessels ; round this several smaller bundles and 
single vessels are arranged in a radiating manner. It has a 
mucilaginous and slightly bitter taste. In the Materia Medica 
of W^estern India^* an opinion is expressed that the commercial 
article cannot be the root of TFl somnifera. This opinion was 
founded upon a comparison of the drug with the root of that 
plant as found in the salt marshes near Bombay, where it ac- 
quires a twisted, woody form, entirely different to the tapering, 
starchy root which it has when growing in sweet soil. Young 
roots obtained from Satara exactly corresponded with the drug 
of commerce. Another point of difference is the red colour of 
the inner hark in the Bombay roots, which was not observed in 
those from the Deccan. The foliage, flowers and fimit of both 
plants appear to be identical. 

Chemical composition, — ^Dr. Trebut in 1886 separated an 
alkaloid from the Mediterranean plant, which forms a crystalline 
sulphate having hypnotic action, but not producing mydriasis. 
He provisionally named the alkaloid Somnifeiine. {Lancet,) 
The root bark of the Indian plant, reduced to fine powder and 
exhausted with alcobol, afforded a deep red-colo’^red tincture 
which left a brittle red extract when evaporated to diyness. The 
extract yielded to acidulated water an alkaloid giving precipitates 
with the ordinary reagents as well as the alkalies. "Hie alkaloid 
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was left as an amorphous substance from its solution in ether^ but 
gave crystials when neutralized with sulphuric or hydrochloric 
acid. It had a bitter taste, was not coloured with nitric acid, 
but with sulphuric acid and alcohol it imparted a red colour 
similar to that produced by solaniue. A solution of the neutral 
acetate of the alkaloid was found to have no action upon the eye. 
A fatty and colouring matter were also present in the root ; 
the latter was resinoid, and the alkaloid was combined with an 
astringent acid. The leaves afforded 19*5 per cent- of ash, and 
a trace of alkaloid was detected in them. 

Toxicology. — Dr. Burton Brown (Punjab Poisons) records a 
fatal case of poisoning by the seeds of this plant. The 
symptoms observed were vomiting, insensibility, convulsions ; 
the patient became unconscious with dilated pupils insensible 
to light ; there were continued tetanic spasms of the muscles of 
the face and extremities, tongue not bitten, no locbjaw, face 
and lips livid, veins distended. 

WITHANIA COAGULANS, JDunal, 

Fig. — Wight Ic.y t. 1616; Stocks in Hook* Ic*^ t, 801. 

Hab. — Punjab, Sind, Afghanistan. The fmit. 

Vernacular. — Panirband, Panir-ja-fota {Sind.), Khamjaria 
{Panjah), Spin-bajja (Afghan.), Akri (Hind,.), Kakanaj 
(Bomb.). 

History, Uses, &c. — A small, rigid, grey undershrnb, 
the fruit of which is coTnmonlv used in Sind, W . India and 
Afghanistan to coagulate milk instead of rennet ; the natives of 
those countries mb up a few of the fruits with a small quantity 
of milk and add this to the milk to be coagulated. This useful 
plant appears to have attracted little notice until 1849, when it 
was described by Dr. Stocks (Journ. Bomb. Asiat. Soc., 1849, 
p. 55). The fruit is also used as an emetic, and smaller doses 
as a remedy for dyspepsia arising from chronic liver disease ; it 

alteraliwc and diuretic. Iti Bombay it is nsnslly confounded 
XJL-72 
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with the fruit of Physalis Alkekengif Wild.,, imported from 
Persia, the Hab-el-kaknaj or K^knaj of the Arabians, which is 
described by Ibn Sina as an alterative similar to Dulcamara, 
and especially nsefol in skin diseases. The berries of both 
plants have a reputation as blood purifiers. Recently, from 
experiments made by Sir J. D. Hooker at Kew, it has been 
ascertaiited that 1 oz, of the fruit of TVithcxjiia coagulci>ns and 1 
quart of boiling water make a decoction, one tablespoonful of 
which will coagulate a gallon of warm milk in about half an hour, 
Experiments of a similar nature have been made on the Kilkerran 
Estate, the property of Sir James Pergusson, late Governor of 
Bombf^y, four ounces of the fruit were allowed to simmer for 
12 hours in 14 pint of water, and half the liquid was then added 
to 65 gallons of milk; the milk curdled in an hour and a half, 
affording a firm curd free from taste and smell; of this a cheese 
was macie which proved to be excellent. 

Description. — ^The enthe fruit is about § of an inch in dia- 
meter, flattened at the base, and enclosed in a leathery close- 
fitting calyx, with a small 5 -partite opening at the apex, through 
which a small portion of the fruit is visible; this is red when 
fresh, bub yellowish and chaffy when dry; within is a mass of 
flattened reniform seeds nearly ^ of an inch in their longest 
diameter, and held together by a viscid brown pulp which has 
a nauseous fruity odour. 

Chemical composition , — The following is Mr. Sheridan 
liea’s report upon the rennet^' ferment contained in the 
seeds : — 

Taking equal weights of the seeds, I extracted them for 
24 hours with equal volumes of (1) water, (2) 5 per cent, sodio 
ehloride, (3} 2 per cent, hydrochloric acid, (4) 8 per cent, sodic 
carbonate. Equal volumes of each of the above were added 
in aid acid, alkalino, and neutral condition, to equal volumes of 
milk, and heated in a water-bath at 88° C* Tho milk was rfqjidly 
coagulated by the salt and sodic carbonate extrac|s, much less 
rapidly by the other two ; of the four, the salt e^|:^ ^yas 
the most rapid in its action. All subsequent ejmerl|neqff 
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shown that a 5 per cent, solution of sodic chloride is the most 
efficient in the extraction of the active principle from the 
seeds. 

There is no doubt that the substance which possesses the 
coagulating power is a ferment closely resembling animal 
rennet. 

I. — A portion of the 5 per cent, sodic chloride extract loses 
its activity if boiled for a minute or two. 

II. — ^The active principle is soluble in glycerine, and can be 
extracted from the seeds by this means ; the extract possesses 
strong coagulating powers even in small amounts. 

III. — Alcohol precipitates the ferment body from its solu- 
tions ; and the precipitate* after washing with alcohol, may 
be dissolved again without having lost its coagulating 
powers. 

lY . — ^Tho active principle of the seeds will cause the coagu- 
lation of milk when present in very small quantities, the addi- 
tion of more of the ferment simply increasing the rapidity of 
the change. 

V. — The coagulation is not due to the formation of acid by 
the ferment. If some of the active extract be made neutral or 
alkaline, and added to neutral milk, a normal clot is formed, and 
the reaction of the clot remains neutral or faintly alkaline. 

VE. — The clot formed by the action of the ferment is a true 
clot, resembling in appearance and properties that formed by 
animal rennets and it is not a mere precipitate. 

The question of preparing an extract which should bo 
capable of being- kept for a considerable time is perhaps of im- 
portance. Ordinary commercial rennet usually contains a large 
amonnt of sodic chloride and some alcohol. One specimen I 
anal;^se4 contained 19 per cent, of common salt, and 4 per oeiit* 
of alcoho|. I have, thWefore, added to the 5 per cent, chloride 
extra<]^ laientiohod a|bqve enough salt to raise the percentage 
of ^ per ceii|^ fud also alcohol up to 4 per cent, ^he 
^ ^e ex|rac| ^ not apprechibly altqi^ by this, and 
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such a preparation corresponds very closely in activity with a 
commerci^Ll solution of animal rennet with which I compared 
it. The possibility of making extracts which may be expected 
to keep, is thus indicated, but, of course,^ time alone will show 
whether the activity of the ferment is impaired to any important 
extent by such keeping. 

I may add, in conclusion, that I have coagulated a consider- 
able volume of milk with an extract such as I have described, 
and prepared a cheese from the curds. I* have also given a 
portion of the extract to a professional cheese-maker, who has 
used it as a substitute for animal rennet in the preparation of 
a cheese^ The product thus obtained, and the statements of 
the person who has mad^ the experiment for me, lead me to 
suppose that extracts ox the seeds of W ithania can be used as 
an adequate and successful substitute for animal rennet/' 
(Pharm.^ Journ, [3] xiv. 606.) 

An attempt has been. made by Mr. D. S. Kemp, of Bombay, 
to preserve the ferment by means of sugar, but with only 
partial success. 

ATROPA BELLADONNA, Linn. 


Fig • — Pot, t, 934j P&niZ* cmd PtIwi, t, 103. Common 
Dwaie, Deadly Nigutshade {Etig,), Belladone, Moreile furieuse 
{Ft.). 

Hab. — Western Himalaya, Persia, Europe. The root and 
herb. 

Vernacular , — Buchi 

History, Uses, This plant is not mentioned by 

Sanskrit medical writers, and does not appear to have been 
ever used medicinally in India, It appe^ rs to correspond pretty 
well with the (rrpvxvos of the Hreeks, though it cannot 

with certainty be identihed. The Arabian writers simply copy 
from the Greeks their account of the different kinds of strych- 
nos and describe them as varieties of Inafa-eth-fehalib, a 
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general name in Arabic for the Niglitsbades. Haji Zein-el- Attar 
(A. D. 1368), speaking of Inab-etk-tMlib, in Persian Rnbak* 
tnrbak and Sag-angUFj foxes-* or dogs^ grapes, concludes by 
cautioning bis readers against tbe use of a kind with black 
berries, which causes delirium and is highly poisonous. In 
oases of poisoning by the latter plant he directs emetics to be 
given, and milk or honey and water, with aniseed and bitter 
almonds, to be administered. 

The use of Belladonna as a medicine is of quite recent date i 
it was only known to the ancients as a noxious herb. Its 
action npon the pupil of the eye appears to have been utilized 
in the 16th century by the Italian ladies, whence the name 
Herba Belladonna. {Matth, GommenL (1558) 533.) 

Pkysiologica,l action . — ^All animals are not equally alTected 
by this poison. It has been observed that rabbits can feed 
upon the plant with impunity, and that the pupils of their eyes 
may be dilated by the application of their own urine. Birds 
eat the fruit, and, strange to say, the drug has no local action 
upon their eyes. Hecquet has observed the insusceptibility 
of marsupials to the poisonous action of belladonna, and 
snails and sings feed upon its leaves with impunity. Atropine 
has no injurious effect when injected into the blood vessels of 
birds and herbiverous animals, it is therefore evident that' 
their nervous system is not susceptible to its toxic action. 

The carnivora, under the influence of the drug, exhibit along 
with dilated pupils, evidences of suffering, retching or vomiting, 
general muscular debility, dulnesa of the senses, and increased 
frequency and force of the heartfs action, but no delirious 
excitement is observed. (Acad, des Sciences^ Seance du 28 Juin, 
3875.) 

In man when poisonous doses of belladonna have been 
taken, a sense of tightness or pain is felt in the forehead and 
eyes, with giddiness, confusion of thought, and noises in the 
ears. Hia sight is confused, objecte are hazy or their character 
is mistaken. Often they appear to be much smaller tlian 
metural. iUuskms, gen^rsdly of a pleasing character* 
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are frequent, such as jewels, JSaslies of coloured light, birds of 
brilliant plumage, and insects with, enamelled wings. In other 
cases they have the hideous appearance of the phantasms of 
delirium tremens. Sometimes there^ is a total blindness of 
several days' duration, and even after all mental disorder has 
subsided. The mind is apt to be filled with extravagant ideas ; 
there is of ten delirium, which is generally of a gay description, 
and which prevents sleep or disturbs it with fantastic dreams. 
Sometimes the patient is quite conscious of his illusion and 
delirium, but is without the power to control either of them. 
The latter may be characterized by the incessant repetition for 
hours of some habitual act or phrase; sometimes though rarely, 
it is violent, maniacal, and attended with injury to himself or the 
attendants; but, in general, poisonous doses of the drug give 
rise to active and, for the most part, joyous delirium. It is a 
powerful anaesthetic; in cases of poisoning by it ending in 
recovery there has been almost a total loss of sensibility of the 
skin, lasting for several days. It has no direct soporific 
operation. Belladonna in excessive dose renders the gait un- 
steady and staggering, producing numbness with trembling and 
jerking movements of the limbs ; the patient unconsciously runs 
against objects in his way, or avoids encountering imaginary 
ones ; he is unable to co-ordinate his movements or to pick up 
small objects. The pupil is dilated, the eyes bright, the voice 
husky, or deglutition, owing to dryness of the throat, is impos- 
sible ; the bladder is paralyzed and the urine retained, or both 
this secreition and the fcBces may be passed involuntarily. 
The upper eyelid is apt to be paralyzed, and may remain so for 
mouths. and Maisch,) 

Symptoms exactly similar to these have frequently been 
recorded in cases of datura-poisoning in India. The action 
of belladonna on the brain has been attributed to a deficiency 
of blood in that organ caused by stimulation of the vaso-motor 
nerves, but as ligature of the carotids is not followed by any of 
the peculiar symptoms produced by belladonna, this explana- 
tion does not appear to he reasonable. The* drug appears to 
exert some special action bn the brain which is not understood. 
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The action of belladonna on the spinal cord also has not been 
satisfactorily explained. The spinal symptoms observed after 
poisonous doses, viz., suspension of mental control over move- 
ments and their co-ordination, seem to result from impaired 
sensibility and power of motion. Gubler, two hours after the 
subcutaneous injection of several milligrams of sulphate of 
atropine, observed symptoms of paralysis of both motor and 
sensory nervesj the patient being unable jo button his clothes 
from want of power and feeling in the fingers. {Guhler, Diet. 
Bncyclop, des Sci. Med. (1) t vii. ix.) 

Like all other medicines which act directly through the 
nervous system, small and large doses of belladonna produce 
opposite effects, the former stimulating, the latter paralyzing 
it. The direct action of small doses upon the heart is to increase 
the vigour and the frequency of its contractions ; but large doses 
render the pulse still more frequent, bat more and more feeble 
and thready. 

Under the action of full doses of belladonna the pulse is at 
first slower and fuller, contrary to what takes place in the 
lower animals after the subcutaneous injection of atropine, 
but afterward becomes more frequeut, as well as more feeble, 
uutil in fatal cases it grows thready and intermittent. During 
the active period of the operation the whole capillary circulation 
would seem to be congested, for the external mucous membranes 
are dry, the face is red and turgid, there is a sense of fulness 
in the head, with throbbing of the arteries, as if the blood were 
prevented from returning to the heart by a ligature around the 
neck. But the intracrauial pressure does not appear to be 
increased in a like proportion. (Jacobi.) The general dryness 
of the skin and throat and larynx contrasts with the greatly 
augmented secretion of the kidneys during the active stage of 
beliadonnar-poisoning. This diuresis has been attributed to the 
fact that the active principle of the drug is excreted with the 
urine, and almost exclusively in this manner. Irritation of 
^ scrotum sometime exists in a h^k degree. (StilU cund 
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Amongst tlie most remarkable and earliest indications of tbe 
action of belladonna is dilatation of the pnpil, and loss of the 
power of accommodation, the degree and persistence of these 
symptoms being in proportion to the dose employed. The 
defects of vision produced by the drug are various, there may 
be want of defining power, diplopia^ presbyopia, want of 
power of accommodation or even amaurotic amblyopia. Some 
of these defects may even persist when the natural diameter 
of the pupil has been restored by eserine or has gradually 
recovered its normal condition, which indicates that the retina 
itself has lost some of its sensibility. The manner in which the 
drug acts upon the pupil has been much discussed by physiolo- 
gists; Guhler, who has thoroughly investigated this question, 
admits that the various theories which have been suggested, 
viz . — paralysis of the iris, excitation of its radial fibres, 
paralysis of the ciliary nerves or their spinal centres, contraction 
of the blood vessels of the veins, torpidity of the ophthalmic 
branch of the trigeminal and of the retina — are individually in- 
sufficient to explain the physiological' fact* He considers it to 
be of a complex nature, and that several of the causes above 
mentioned contribute to its production . The solution of the 
problembecomes more difficult when w,e consider the resistance 
of the iris of birds to the action ’ of the drug. Rossbach and 
Frblich have observed that in rabbits and frogs the pupil con- 
tracts before dilating. {Gubler, loc. cit) 

Belladonna is antagonistic in certain respects to eserine, 
opium, ergo tine and pilocarpine, viz., with eserine and ergotine 
as regards its action on the pupil, with pilocarpine as regards 
its action on the secretions of the skin, and with opium as 
regards its action ou the brain. Its antagonism to opium is of 
most importance, as numerous cases are 'on record- in which 
atropism has been controlled by morphia; on tife other hand^ 
the narcotism of opium has equally beau arrested by atropine. 

The medicinal applications of the drug are nnmerous. 
As a sedative ft is prescribed in neuralgia, coho, gastralgia, 
constipation, nocturnal incontinence, and photophobia. As an 
antispasmodic it is useful in tetanus, cramps, and pain%| 
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cantraction of the involuntary muscles ; as a mydriatic in 
pupillary stenosis^ cataract, iritis, posterior synechia, and 
during the operation for, and after treatment of cataract. In 
convulsive- disorders it has been used with small success in 
epilepsy, chorea and eclampsia. To control secretions it is 
used iu excessive perspiration, profuse salivation, copious 
catarrhal defluxions and to arrest the secretion of milk. As a 
preventive against scarlatina it is supposed by some to act by 
rendering the condition of the mucous membranes less favour- 
able to the absorption of the poison. 

As .an antidote it is used iu poisoning by opium, eserine 
and muscarine. 

Description. — An herbaceous plant with thick, smooth 
stems, 4 to 5 feet in height ; leaves 3 to 6 inches long, stalked, 
Oroadiy ovate, acuminate, attenuated at the base, pubescent 
when young j flowers solitary, oampanulate, pendulous, pdr^ 
plidh-^reen ; bemes black, largo and shining. T?ha fresh 
plal^ his 'a feiid odcrar and a nauseous faintly bitter taste. 
The berries are sweet. The root is iarge, fleshy, tapering and 
branched, 1 to 2 inches thick, and a foot or more in length, it 
has a thick, light brown bark, and iS internally of a dirty white 
colour. Odour not peculiar ; taste acrid. 

Chemical composition , — All parts of the plant contain atro* 
pine together with hyoscy amine. Atropine, crys- 

tallizes in needles from dilute alcohol ; it is slightly soldble in 
water, and very soluble in alcohol or chloroform, and the 
solutions are alkaline and taste bitter. Its salts enlarge the pupil 
of the eye. Atropine da decomposed by hot baryta water or 
cold^ concentrated HCl into tropic ^cid, and tropin o, 

^ O. Oryst^tine trc^ne tropate has no actibn on the eyes, 
but when treated with dehydrating Agents, such as Zn Cl 
or HOI, abfopine m formed. Tropine, according to LadenBnrg, 
is a substituf^ tettahydropyridme containing the methyl ( OH’) 
and the oiceHiyl fCr*HK)H} groups in. place of two H atoms, 
and fapopic amd is a phefiyloxypropiomc acid. By combining 
with tropine oliier aroma^ acids we obtain tropeins, a olasai of 
compounds nualogoiis in (institution to aiaroptne* Qiie oi 
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these a compound of tropine with one of two isomeric phenyL 
■gly collie acids has been named homatropine, and has proved 
physiologically ixhportant. Atropine is the same as daturine^ 
ihe active principle of the Daturas ; it occurs along with 
hyoscyamine in those plants and also in Duboisia and probably 
in other Solanaceous plants. Belladonuine is an alkaloid occur- 
ring in the mother-liquor from which sulphate of atropine has 
been crystallised; it is amorphous, very slightly soluble in 
waterj very soluble in alcohol, ether and chloroform. It is but 
slightly attacked by boiling baryta water, but is split up by 
alkalies into tropic acid and oxy-tropine, This 

would indicate that belladonniue is oxy -atropine, 

According to Merling belladonnine is and 

gives tropine, atropic acid, and iso-atropic acid when boiled 
with baryta-water. For further information on the chemisti'y of 
atropine and its decomposition products, the reader is referred 
to WaWs Diet, of Chem,^ 2nd Dd,; Stille and Maisch, National 
Dispensatory f 4th Bd,; Ltehig^s Annalen; Berichte der deutsch, 
Chem^ Go 8, Atropamine is a new alkaloid found by Hesse in 
Belladonna root, where it is occasionally present in con- 
siderable quantity. It is amorphous, melts at 60® C., 
is easily soluble in alqohol, ether and chloroform, has 
the formula (differing from atropine, that is, 

hyoscyamine and hyoscine, by containing one H*0 less ; but 
identical with pure belladonnine). It differs from the other 
belladonna alkaloids by forming beautifully crystallized haloid 
salts ; it is optically inactive ; the hydrochlorate in 2 per cent, 
solution is not ruydriatic. Atropamine is only decomposed by 
prolonged boiling with alcoholic baryta solution, yielding tro- 
pine and an unknown acid, which may under some , conditions 
re-arrange its atpms to form cinnamic or isocinnamic acid. 
Mineral acids easily bring about the decomposition, bub first 
convert the atropamine into belladonnine ; this afwy decoxu- 
position may axpbnn why the alkaloid was not soogoer dis- 
covered as it is ea§i^y isolated. It is precipitated from its 
by ammon^, potash and soda as oily d^ps. (PAorm. 

471 ; Am^. Journ. Fhai ni,.BepU 189[0,) 
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Mr. A. W* Gerrard has obtained the following amount ol 
alkaloid from Belladonna roots and leaves from plants of 
different ages: ■— 


Age. 1 

Wild, 

Yield from root. 

Yield from leaves. 

2 years 

*260 

•431 

3 „ 

*381 

-407 

4 ts 

*410 

•510 


Cultivated. 


2 years 

, *207 

*320 

3 

•370 

•457 

4 » 

1 *313 

•491 


Prof. Schmidt, and Mr. Schiltte (Apoth, Ztg. 1890, 511) 
have obtained the following alkaloidal results from Belladonna 
roots : — 


'haken in 

Old roots. 

Young roots. 


Per cent. 

Per cent. 

Spring 

0174 

0*127 

Summer 

0-358 

0-452 

Autumn 

0*28(> 

0-458 


They found that the young roots contained only hyoscyamine, 
’and the old roots much hyoscyamine and a little atropine; no 
difference was observed between roots collected in spring, 
summer or autumn. 

Toxicology, of* ffktal poisoning by belladonna are few 
in number. A lad of sixtoen died from a drachm of the 
extract, and a woman of sixty-six after swallowing a tea- 
Spoonful of belladonna liniment.^' §l woman, having taken i 
ounce each of Lin. belladonnee and Lin. aconiti (Br. Phar.), 
died in spasms witMn half an hour. {Edtnh,' Med, Jotir,, xxvii. 
44S.) A man having Hquefied an ointment containing 
drachms (gm. 10) df extract of belladonna, injected it into his 
bowel. He voided a portion of it, but the remainder caused the 
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jCtiost marked symptoms of belladonna-poisoning. Recovery 
^soed without special treatment. de iherap. ci. 239.) 

Children have a remarkable tolerance, of belladonna. After 
death by belladonna or atropine the lungs and right side of 
the heart are engorged, the brain and meninges are congested, 
and the retina is hypermmic, and a corresponding condition of 
the Spinal cord has been obseiwed. and MaiscK,) 

No cases of criminal poisoning by Belladonna have been 
recorded in India, but poisoning by Datura is extremely frequent 
(see Datura), Dr. Warden {Ind, Med, Gaz, 1879,) records a 
non-fatal case of poisoning ensuing upon tbe hypodermic 
injection of 5 to 0 drops of Liq- Atrop. Snlph., B. P. Imme- 
diately after the injection the medical officer in charge of the 
case states that he scarified the part, and pressed out as much 
of the injected fluid as possible. Within five minutes after the 
injection, the patient oo rnplaiiied of vertigo, was unable to sib 
in a chair, and had to be canned to a bed. Within an hour 
after the injection the patient was delirious, the symptoms 
appeared to occur in paroxysms. The pupils were much dilated. 
Three hoars after the injection the patient was quieter, save for 
an attack of furious deliifium. Micturition was increased; the 
pulse between 130 — 140 and rather weak. Six hours after the 
jujection, the patient was picking up imagina'ry objects, tying 
up imaginary rupees in his clothes, spinning, and carrying his 
fingem along imaginary threads ; at times he would dig at the 
ground with his fingers and look for his shoes, all the while 
talking incessantly. 10 4 " hours after the injection the symp- 
toms had considerably abated, and during the night sleep was 
disturbed by wild dreams. On the following morning the 
patient stated that ho had very little recollection of the events 
of the preceding day. Assuming 5 drops to have been injected, 
the amount would be equivalent to *04] 8 of a grain of tbe 
sulphate. 

Dr. E. Lawrie of Hyderabad, Deccan {Medical Record, 1890,) 
has recorded a case of accidental poisoning by atropine, in 
which 4 grains were taken in mistake for antipyrin, the patient 
soon became unconscious, and although the oontemba of the 
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stomach had been remoVed, and all approved methods for 
restoration tried, his condition appeared hopeless, when Dr. 
Lawrie injected one grain of morphia subcutaneously, and 
maintained artificial respiration, a second grain of morphia was 
injected, and after 7 hoars a third grain- One hour after the 
last injection the patient was restored to conscionsness. 

MANDRAGORA OFFICINARUM, Idnn, 

Fig . — Bulliard Herb., L 145. Mandrake {^ng,), Mandra- 
gore (Fr.). 

Hab.— Levant. ITie root. 

Vernacular . — Yebrnj (Ind, Bazars), Lakshamana (Rind.), 
Kattai-jati {Tam.). 

History, Uses, &C. — In the Nighantas the root of this 
plant bears the names of Lakshamana, ^‘possessed of lucky 
signs or marks’’; Pntra-da, child giver” ; Rakta-vindn, ‘^a 
drop of blood” ; and Bh^gini, ‘‘ co-heiress.” It is descinbed as 
a promoter of conception, aphrodisiac, and a corrective of the 
condition known as trt“dostia, or a disorder of the three humors 
of the body; bile, blood and phlegm. The Hindus appear to 
have derived their knowledge of the drug from Western 
nations, or possibly from the Chinese, as the only Indian species 
of Mandragora, M. cauleseem, Clarke, is not known to be used 
medicinally. Prom the time of Hippocrates to the first century 
of the Roman Empire, mandragora was used medicinally by the 
Greek physicians, sometimes as an anaesthetic before surgical 
operations, but more frequently as an application to painful 
tamonrs. The root bark was preferred as being the most 
active part, but the leaves were also used, more especially for 
local application. Internally the jnice of the root was usually 
administered in wine or vinegar. The description of the ac^on 
of mandragora jaiee given by Dioscorides and Pliny leave no 
of its resemblance tb that of belladonna. Theophrastus 
abd Dioaoorides mention that the plant was also used in love 
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philtres,. «ducli appears to he explained by tb© sensual exoite-* 
ment and hallucinations that are observ’ed in datura poisoning. 
Like many other medicinal plants Mandrake appears always to 
have been collected with certain superstitious ceremonies ; it was 
supposed that it could only be 4rawn from the ground without 
danger to the collector by the assistance of a dog, who, after 
the earth round the root had been removed, was tied to it by 
the neck and beaten until his struggles effected its extraction, 
and not unlrequently the death of the animal. The ancients 
speak of two kinds of Mandragora, male and female, the former 
has been identified as if. vernalis, Bertb.; it has larger leaves 
and fruit than M. officinarum. From the time of Theophrastus 
up to the fifth century of our era the superstitions which have 
surrounded the mandrake appear to have gradually multiplied : 
we then find it spoken of as anthro'pomorjpkon and semi-homo^ 
and described as having a human form and wonderful fertilizing 
powers. In the Middle Ages it became a mystical magic root, 
which existed only in fancy, and was represented by a fictitious 
image in the form of a man or woman manufactured from some 
other root, and used by priests and charlatans as a charm. It 
is the AlruTbOt of German mythology, which was believed to be 
a gallow^s mannikin sprung from the seed of men who were 
hanged; that when pulled out of the earth by a black dog it 
shrieked like a child.* It came to be regarded as a kind of 
talisman or fetish which could bring good fortune to its pos- 
sessor. In France it was known as Mandagloire or Maglore (main 
de gloire), and was regarded as a kind of fairy which if well 
treated would bring good luck to its owner. 

Gh^ruel (Diet, Hist, de^ mceurs st coutumes de la Franpe) gives 
the following extract from an anonymous diary of the 15th. cen-; 
tury: — ce temps, fr^re Richard, cordelier, fit ard re plusi^urS 
madagfoires (mandragores) que maintes sottes gens gardoient 
et avoient si grant foi en cette ordure, que pour vrai ilscroyoient 
fermement que, taut comme ils Favoient, pourvu qu^il fut en 
beaux drapeaux do soie ou de lin'envelopp6, jamais ils ne seroient 

* De Guberuatis states that near Ghieti, in the Ahruzzes, it is stall ex- 
tracted from ttie ground in this unnmer. 
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pauvres/^ This superstition, says Charnel, was still current iJi 
the 18th century among the peasantry of France, Dr^ Pereira 
mentions his having seen a rude represeni&tion of a human figure 
fashioned out of the root of Bryonia dioioa, exhibited at an herb- 
shop in England as a Mandrake, The Arabs call the mandrake 
Luffah, a name which tliay also apply to a kind of lu^Ion 
known in Syria as Shammdm and in Persia as Dastambnyeh, 
^‘perfuming the hands/^ the Eucumis Budaim of Linnaeus, and 
supposed to be tfaeDudaim or ^^love apple of Gen. xxx. 14. In 
Persia the mandrake is known as Mardnmgyah and Sagshikan. 
Mahometan medical writers, under the name of Yebrnj, Yebruh 
or Yebruj-el-aanam, reproduce with slight modifications the 
Enropean myths concerning tho plant. Haj i Zein -el- Attar states 
that on the borders of the Garmasir of Shiraa, near the fort of 
Shahryarij mandrake root was in his cirae (A. D. 1868) collected 
with the assistance of dogs, and was known as Hagkand {8ag, 
“ a dog/* and kandan, ‘Ho dig^^). In cases of poisoning by it ho 
recommends emetics and the administration of aromatics in milk> 
and concludes by saying that it is beyond the province of medi- 
cine ro discuss its use as a love-philtre- Mandrake roots, though, 
not well-known in India, are occasionally offered for sale as a 
charm ; the narcotic properties of the plant do not appear to be 
known to the natives. In China the plant, is said to be much 
used as an aniesthetio* and in Europe the leaves are still some- 
times used as as a local application to tumours. Guibonrt 
says : — " Les feuilles fort partie du baume tranquille (Elmole 
de solan 6es compost). 

Description, — Mandi-agora is a perennial plant, with a 
long, thick, fusiform, light brown root, which often bifurcates; 
the leaves are all radical, petioled and humifnse, broad, acute, 
with undulating edges; flowers numerous, on peduncles shorter 
than the leaves ; fruit a yellow berry, which in Af. vernalis (male 
mandrake) is round and the size of a crab-apple, whilst in AT, 
officinoTVm (female mandrake) it is ovoid and rather smaller. 
The leaves of the latter plant are also narrower and smaller 
than those of the so-called male mandrake. The plants when 
fr^h have a nauseous acrid odour. 



584 


SOLA]!iACUJ!l. 


Chemical compoaition. — Herr Ahrens reports that he has 
separated two basic substances that are probably isoiuers of 
liyoscyamino (Annalen, ccli., 812.) The residue from the 
evaporation of an alcoholic extract of the roots was treated with 
acidulated water, the solution treated with potassium carbonate 
in excess and then shaken with ether and the ether evaporated, 
when a deliquescent alkaloidal substance was left, which when 
dried over sulphuric acid resembled a brittle resin. When neu- 
tralized with sulphuric acid it formed a sulphate crystallizing 
in white scales, a solution of which dropped into the eye dilated 
the pupil. Analysis of the gold salt gave results pointing to the 
formula AuCl, or the same as that of hyoscy- 

aniine, atropine and hyoscine. But although the gold salt had 
much of the external appearance of hyoscyamine gold salt, and 
a melting point only six or eight degrees lower, the properties 
of the other salts studied differed widely from the corresponding 
salts of hyoscyamine, and moreover the new substance was not 
converted into atropine by prolonged contact with alkaline 
liquor. Herr Ahrens is therefore convinced that the substance 
is a new isomer of the belladonna alkaloids and has named it 
^^rnaiidragoriney The press residue left after the extraction 
with alcohol was then treated with acidulated water and the 
aqueous solution supersaturated with potassium carbonate was 
shaken with ether, which left on evapoi-ation an oily base 
that did not crystallize over sulphuric acid. A solution of the 
sulphate of this substance, which could not *be obtained crys- 
talline, when applied to the eye also dilated the pupil. The 
mercuric chloride, platinochloride and gold double salts were 
obtained crystalline j but the quantity available was too small 
to allow of the determinatiou of its composition, although Herr 
Ahrens thinks it is probably another isomer of the belladonna 
alkaloid. (Pharm, Jour, June 8tk, 1889.) 

DATURA STRAMONIUM^ hinn 
JFig. — Bng, Bot,, t. 935 ; Bentl. asnd Trim.,, t, 192. Thorn 
apiple (Eng,)y Pomme epineuse, Herbe anx sorciers 
Hab . — -Temperate Himalaya, Afghanistan, Persia. 
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DATURA FASTUOSA, 

Pig. Wight la., f. 139C ; Rh<>edo Horti Mai. ii., t. 28. 

Hab. 'riirougliont India. 

DATURA METED, Linn. 

Fig. Bot. Mag., t. 1440 ; Ru-mph. Herb, Amh. v., t. 243. 

jjaij. W. Himalaya, W. Deccan Peninsula. The roots, 

leaves and seeds. 

femacitlar.— Dhatiira {Bind.), Dhdtdta (Bang.), Dhataro 
(Gaz,), Umattai {Tam), Ummetta {Tel.), Ummatta {Mai.), 
Ummatt^ {Can.), Dhotara, Kante-dhofara, Pisola {Mar.). 

History, Uses, &C. — The Sanskrit names Dhustura or 
Dhattura, and Unmatta, ‘-insane,” include all the species and 
varieties of the plant, and are the source from which the verna- 
cular names are derived. We know of no aboriginal name 
for the plant, and consequently infer that it was introduced 
into India at the time of the Arian invasion. The Mar^hi 
name Pisola appears to, be derived from the Sanskrit 
to hurt or injure. Sahskrit writers sometimes specify whether 
black or white Dhustura is to be used, but do not draw any 
distinction between the properties of the different plants. In 
modem native practise the black or purple-flowered variety of 
D fasivma is preferred. In the Nighantas Dhustura bears 
numerous synonyms, such as Dhdrta, “ rogue” j Kitava, “ crazy”; 
Mdtula, ‘--maternal uncle”; Tarala, “libidinous,” &c. It is 
described as intoxicating, digestive, emetic and heating; useful 
in fever, skin diseases, boils, itch, worms, insanity, &c. Hindu 
physicians frequently prescribe the drug in fever attended with 
catarrhal symptoms, but combine it with so many other remediM 
that it is difSleult to judge how much of the effect produced is 
due to the Datura. The Svalpajvarankma may be ta^W as 
a specimen of this kind of prescription; it contains mercury, 
sulphur, imonite, gin^r and long and black peppers, of each 
one part, to two parts " of Datura seeds. The dose is 4 grains 
U.— 74 
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af tlie mass, wHicliis directed to be made witb tlie assistance of 
lemon juice. 

As a local application to inflamed and painful parts,, the 
pounded leaves mixed witb turmeric in the form of a paste are 
mncb. used as a domestic remedy. Similar pastes are made 
with, the fruit and juice, with or without opium, and mixed 
with oil ; they are used to destroy lice and in parasitic skin 
diseases. 

A pill made oi the pounded seeds is placed in decayed teeth 
to relieve toothache_, and the leaves are smoked along- with 
tobacco in asthma. According to Dutt, no mention of the 
latter use of the plant is to he found in old Hindu books. 
Mahometan writers also are silent upon this point. AinsHe 
found upon enquiry that the physicians of Southern India 
were unacquainted with the value of Datura in spasmodic 
asthma, but he tells us that his friend, Dr. Sherwood of Ohittore, 
noticed the spaokihg of D. fastuosa as a remedy in ths^t disease. 
In the Concan the juice of the same plant is given with fresh 
curds in intermittent fever to the extent of one toH during the 
intermission, and at least two hours before the fever is 
'expected. The seeds also often enter into the composition of 
the h'ahha, used in the fermentation of country spirits, and 
I^orman Chevers states that laMa is also frequently added 
to Kaita (^), an intoxicating drink prepared from the 
fruit 6f Feronia elepJiantwm, and indulged in by the 
ICwer classes during the Holi festival. The several species 
t)f Datura are described by Mahometan writers tin^r 
the Arabic name of Jouz-el-mathil. The Persian name 
is T^tulah,* The author of the Makhzan recommends 
preference to be given to’ the purple kind ; he says 
that all parts of the plant are powerfully intoxicating and nar~ 
cotac ; as a local application they relieve the pain of tumours, 
piles, 4&C. The roasted leaves applied to the eyes give relief in 

* Datura Stramonium, is called rarovXa in modem Greek, a name donbt- 
leis of Persian origin. This plant is a native of Northern Persia and 
Afghanistan, whence it appears to have heen introduced into Europe ^nne 
time before the discovery of America. 
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ophthalmia, similarly they are useful in headache, enlarged 
testicles, boils, &c. The fqllowing description of Datura intoxi- 
cation is by the same author Every thing he ^he patient) 
looks at appears dark ; he fancies that he really sees all the 
absurd impressions of his brain, his senses are deranged, 
he talks in a wild, disconnected manner, tries to walk but is 
unable, cannot sit straight, insects and reptiles float before his 
eyes, he tries to seisse them, and laughs inordinately at his 
failure. His eyes are bloodshot, he sees with difficulty, and 
catches at his clothes and the furniture and walls of the room, 
lu short, he has the appearance of a mad man.^^ (Makhzarv, 
article J ) 

Th© leaves and seeds of D. fasinosa have been made official 
in the Pharmacopoeia of India, and of these a tincture, extract, 
plaster and poultice are directed to be made The extract 
has been used successfully at the General Hospital, Madras, 
as a substitute for extract of belladonna. The value of the 
plant as a remedy for painful syphilitic nodes, tumours, &c., is 
well known to many European physicians in India. 

For a description of the physiological effects of Datura, the 
reader is referred to the article upou Belladonna. 

Description* — The leaves of D. Stramonium, D, fastuosa, 
and D. J^etel are very similar ; they have long petioles, are 
unequal at the base, ovate, acuminate, sinuate-dentate, with 
large irregular pointed lobes ; when fresh they are firm and 
juicy, and have a disagreeable fetid odour, which they lose when 
dry. In D. Stramonium and D. Metd the young leaves are 
generally pubescent, in D. fasiuosa they are glabrous. In 
size the leaves vary greatly;, in vigorous plants the largest 
are 7 to 8 inches long and 4 to o in breadth. All the species 
have large trumpet-shaped, night-scented flow;ers, which in 
vary much in colour and are often double. In 
'D* ^iramonium they are white, and in D. Metel purplish- 
white. 

The fruit is an ovoid capsule about the size of a walnut, 
thichly studded with blunt spines ; it is bilocular, with e£^h coll 
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incotaapletely divided into two, and in D. Stramonium opens at 
the summit, when ripe, in four regular valves, disclosing a large 
number of flattened, kidney-shaped black or dark brown seeds*, 
about 2 lines long and i a line thick. The surface of the seeds 
is finely pitted, and also marked with a much coarser series of 
shallow reticulations; The embryo follows the outline of the 
seed, and has thfe t»ip of the radicle everted. The fruit of L.. fas* 
tnosa dehisces irregularly when ripe, and the seeds are ear- 
shaped and of a light yellowish-brown colour. The testa is much 
thickerj than in the seeds of J). Strumonium^ but like them is 
reticulated and finely p:jtted. The seeds of both plants have 
a bitterish taste andf disagreeable odour when bruised. The 
fruit aud seeds of Metel agree nearly with those of 
D. fasinosa^ 

Microscopic The outer envelope of the seed is 

formed of a layer of thickrwalled, sinuouB cellSy which in J[). 
fasiuo^a and J?. Met$l are much, more developed thaxl in D. 
btramoniumj and contain secondary deposits ; the inner is formed 
of tangentially extended cells. The albumen consists of poly- 
hedral cells, containing granular matter and fatty oil. The 
structure of the einbi7o is similar, but the cells are much 
smaller. 

Chemical composition.— Vrot E. Schmidt and Mr, Schiitte 
1890, 511) found the seeds of I) ^ StTamoninm to 
contain much hyoscyamine with small quantities of atropine 
and hyoscine. M, <x6rard {Oomvpica rendus, Acad, dcs Sci*, 
Aug. 11, 1890} has prepared anew fat acid, JDaiurie acid, from 
"the seedsj which yield 25 per cent, of oil when extr^ted by 
ether* Purified with petroleum, this oil was of a greenish 
yellow colour* It was saponified with litharge ; then the lead 
oleafces were removed by ether,, leaving a soap, from which the 
ahthor isolated an acid fusing at 55^ 0. M, Gerard places 
daturio acid between palmitic and stearic acids, and it presents 
analogous properties to these. It crystalHzes by cold from 85 
per cent, alcohol giving gibups of fine needles* It is fairly 
soluble iu cold alcohol, and very soluble in ether and benzene# 
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Formula (old notation). From Ee-^erL F^iaruuf 

Sept. 10 , 1890, in Amer,'J^otcrn, Oct. 1890. The air- 

dried seeds of 2 ?. fastuoea ( purple var. ) reduced to poivder 
lost 7*828 per cent, of moisture when heateii to . 100° G. 
The ash calculated on the air-dried seeds amounted to 4*830 
per cent., and was of a brick-red colour. 

On proximate analysis the following results were obtained, 
calculated on the seeds xjontaining 7*828 per cent, of 
moisture: — 

Petroleum ether extract 11 *654 per cent. 

Ether extract, containing *296 per cent, 
of oil soluble in petroleum ether 0*340 „ ^5 

Absolute alcohol extract 1 *382 „ „ 

The oil extracted by petroleum ether was of a pale straw 
colour, and had a slight odour of valeric aci,d^ Exposed to a 
temperature of about 90 — 95° G. for Several days, it slowly 
thickened. The oil extracted by ether was of a darker colour, 
and had a distinct fluorescence. After agitation with dilute 
sulphuric acid to dissolve any trace of alkaloid, and filtration 
through paper, it had a specific gravity at 15*5 C. of 9167. It 
thickened below 10° 0. The ether extract contained oily 
matter soluble in petroleum ether, the insoluble residue was 
only partly soluble in dilute sulphuric acid, and the acid solu- 
tion afforded marked evidence of the presence of an alkaloidal 
principle, which caused marked dilatation of the pupil when 
introduced into the eye. The alcoholic extractive contained a 
substance exhibiting a marked greenish fluorescence, a 
dark resin and an alkaloidal body. The gold salt of this 
alkaloid examined microscopically closely resembled the 
aurochloride of atropiue. The total alkaloid extracted from 
the seeds amounted to *088 per cent. Dragendorfl states that 
the aurochloride of atropine dried at 100° 0. contains 31*37 per 
cent, of gold ; a salt having the formula G*^’'H®^NO®HAuCl* 
would contain 31*31 per cent, of gold, We made two deter- 
miuetions of gold in the gold salt^ prepared with alkaloid, after 
repeated purificatton ; after dryix^g Ibrst over sulphuric add and 
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then at 100® C., found the gold content to be 80 5J8 per 
cent. The melting point of onr gold salt was above 170® C. 
when heated in the dry state. The amount of alkaloid at our 
disposal was too small to admit of any attempt at fraction- 
ation. 

Toajtco^ogf?/.*— Datura poisoning is common in India, the seeds 
being usually employed j a few cases of poisoning by the leaves 
and root have, however, been reported. In the great majority 
of cases the motive for its administration is facilitation of theft, 
and when in India an individual has been first drugged and then 
robbed, it will usually be found that datura has been employed. 
A common form of theft by aid of this poison is road robbery, 
and D . W. Center mentions the use in such cases of a hollow 
pestle, the cavity containing the seeds. Inversion of this 
while pounding the masaleh or spicos always used in Indian 
cookery, introduces the poison into the food without exciting 
suspicion. It rarely happens that there is any ground for 
suspecting homicidal intent incases of datura poisoning; in fact, 
there seems to be a popular belief in this country that the drug 
is siriiply an intoxicant. As Harvey, remarks, road poisoners 
sometimes partake with their victims of the drugged food, 
which they would hardly do if aware of the danger. Commonly^ 
when datura is used for (Criminal purposes in India^ the poison 
is mixed with sweetmeats or ftx)d, hut in exceptional cases it 
has been mixed with tobacco given to the victim to smoke. 
Datura is said to be used by vendors of native liquor, 
for the purpose of increasing its iittoxicatihg power^ the liquor 
being poured into a vessel which has been first filled with the 
smoke of the burning seeds. Suicidal poisoning by datura, df 
it occurs at all, is extremely rare. Accidental poisoning among 
children is occasionally met with. (Lyonj Med. SurU. for 
India.) 

For the symptoms of poisoning by this plant the reader is 
referreu to the article upon Belladonna. 

In a country where the habikaal use of opium is so common 
it is difficult; to say what may be a dc^ 



SOLAKACEJE. 


591 

Girautd in 1843 met with only ono death in fifty-one cases admit- 
red into the Jamsetjee JeejeeTCoy Hospital, Bombay; and in the 
ten years ending 1885, of fifty-nine cases admitted into the 
same hospital, only two died. This, however, is an exception- 
ally low death-rate. Dr. Barton Brown, of Lahore, records 
twenty-one deaths in ninety-two cases. In Etaifrey ^'S one hundred 
and twenty-three Bengal cases, twenty deaths were reported; 
and of the Bombay Analysers one hundred and thirty-eight 
cases, twenty-four died. Here there is a marked difference in 
the fatality among cases treated in hospital and the last three 
sets of figures which represent cases referred to the Chemical 
Analysers from different part of the country; many of which 
would probably have recovered under medical treatment. 

Prom the Reports of the Chemical Examiner, N.-W. Pro- 
vinces and Oude, for the years 1879 to 1S87, it appears that out 
of 110 cases referred to him, 9 were fatal. His report also shows 
a remarkable decrease in the number of cases in which Dafcnra 
was detected in the various sahstances sent to him for exami- 
nation. In 1879 and 1880, 20 and 25 per cent, of them contain- 
ed this poison, in 1881 the percentage fell to 9 and remained 
at about that figure during the remaining 6 years. 


In Bengal fatal cases of datura-poisoning are now very rare, 
as will be seen from the following table : — 



Number of 
viscera ex- 
amined* 

Percentage 
of Datura 
detections. 

1880-81 

270 

0-7 

1881-82 

210 

0-4 

1882.83 

210 

None. 

Nine months of 

188S 

126 

1884 

217 


1885 

284 


1880 

266 


1887 

288 

None* 
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£n the Panjab fatal oases are more frequent, but tlieir number 
appears to bo. declining, as will be seen from tlie following 
figures : — 


Year- 


Number of| Percentage 
viscera ex- of Datura 
amined. detectioua. 


1879 

1880 
1881 
1882 

1883 

1884 

1885 

1886 
1887 


Madras — 

1882 

1883 

1834 

1885 

1886 

1887 

1888 
1889 


162 1'8 

194 2-0 

186 6‘3 

201 0-9 

194 1-5 

200 0*5 

284 0-8 

272 0-7 

228 0*8 


152 -6 

123 1-6 

85 8*2 

81 4*9 

84 2*3 

76 None , 

n 1*1 

101 1-9 


A case is reported by Taylor {PoUons, p. 774) in wbicli a 
decoction of 125 seeds of D. Stramonium caused the death ofan 
adult in seven hours : on the other hand, in Dr. B. Lawrie\s case 
(see Belladonna), the patient, an adult, recovered under suit- 
able teeatmentt after taking four grams of Atropine* 



The followifig table, compiled by Assistant-Surgeon 0. L. Bose, Assistant Chemical Examiner to 
the Goyemment of Bengal, shows the particulars of poisoning by Datura in India 
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llliiii 

: 1 r : : : : : : : 

Substances 
suspected to 
be or to con- 
tain poison in 
connection 
with human 
poisoning 

: I'" = fta||a||aS 

l-i 

1 

m 

Tear. 



1873 

1874 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 


Bengal 

Do 

Do 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


n.— 76 
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gullet and stomach, and immediately commenced to vomit. 
Sfo poison was detected in the liquor or vomit, but datura 
was detected in the powder which was adhering to the 
interior of the wineglass. ’ ’ 
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clipacteristic way. I have not yet snoceeded in getting 
this test from the extract of a Btomach or its contents, 
aUhongh it has been tried in almost every case of Datnra 
poisoning which has been reported to me.” 
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only answer that I did not know. To the second, I ven- 
tnred to state that as the seeds were whole and also dry 
and hard, they would most probably not bring about a 
fatal issue, even if they had* b^n retained in ihe woman’s 
stomadi.’^ 
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alkaloid. In this case, a child two years old, got hold of 
a small piU box in which a small quantity had been kept 
for ^ in ophthlmnic practice by its father. Shortly after- 
wards it became insensible and conTulsed, the pupils be- 
came widely dilated, and death took place with well-marked 
symptoms of dati^a poisoning. Another case which may 

TO s^ci^y mentioned Vas the subject of a.trial before the 
High Court, Bombay ; this was a case of drugging in 
ordOT to’ facilitate theft. A man while travelling by rail 
to Bombay, got into conversation with - some fellow 
travelleis, and accepted pan^mpwi from ^em; they 
on arrival t^k him to a house where he became iuseusible 
and was robbed ; a portion of a powder said to have been 
given to complainant with the pan-supari was found 
to consist of powdered datura seeds. In 7 of the 14 cases, 
the identaflcation of the poison depended on the extraction 
of toe ^^oid- in toe remaining 7 cases, the extraction 
of toe alkaloid was not required, whole datura seeds, suf *• 
ficiently perf^t for identification, being present in toe 
matter vomited and submitted for eiamination.” 

In seven oa^ toe seeds were found, and in seven toe poison 
was identified by its physiological action. 

“Twelve cases in which datura was detected were referred 
during the year. These 12 cases included the poisoning 
of 17 persons, of whom eight died. In many of toe cases 
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Gadak ; in ease 4 men were ^isoned, and a second case 
in 'srliieh ttard ihenj Iwth of whom died, came from Kaira. 
The other fbree 'cases wei-e sent up hy the Bombay Police, 
and appear afi* to have been cases of drugging- for the 
ptrpose of :6icilitating commisaion of the^. In one of 
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the possession^ of a man charged with the offence of drug- 
ging with a view to facilitate tiie commission of theft ; and 
2, A case &om Snkkur, in Vhich the active principle of 
datura was detected in some food which had been partaken 
of by thr^ men, who thereafter suffered from symptoms 





mi I 


SOLANACB.^B, 611 



‘re 


vre 

CO 

oo 


« A 


s s, 



SOLANAOEJB. 








Substances i Substances 
suspected to I suspected to 
be or to con - 1 be or to con- 


614 


SOLANACEM’. 



datura seeds, was fonvarded for examination: this cm 
was in connection with the poisomng of 3 women who 
were treated in hospital ; all recovered. 
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'*0a86 No 25.— Gogaira, J'aniiaiy I860.— A man named Ftuida went to the honse of Mnssammat Hatim one evening, while her 
huahand was absent, and took an opportunity of mixing some dhatura seeds with the rice that she was cooking, as he afterwards 
confessed. Kussammat Hatim, another woman, and an old man partook of the rice when it was cooked, but the poisoner refused to 
do 80 . Shortly after wting, Mnssammat Hatim was attacked with extreme giddiness, and her m utih and throa^ became very dry, 
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SCOPOLIA LURIDA, Duna,t. 

F ig . — Link Otto Ic. Sek, <• 85 ; Miers III. S. Amer. PI. 

II., t. 78; iSuoeel Brit, FL Gard., t 125. 

Ha.b. — Central llimaiaya, Nepal, Sikkim. 

History, Uses, &C.“T5ie properties of this plarfc do 
not r.ppear io be known to the natives of India. It was intro-- 
daced into Europeas a garden plant by the late Mr* Whitley of 
Fulham in 1823, and is of i}lie most easy culture, apd will grow 
in any soil, but requires a dry situation. {Loud^m.) In the 
Phai'^macopceia of India it is stated that a tincture prepared 
from the leaves, in the proportion of one ounce to eight ounces 
of alcohol, administered to different patients, was found to 
produce extreme dilatation of the pupil; and in two instancesit 
induced blindness, which only disappeared when the medicine 
was discontinued. The largest dose given was 20 drops of the 
above tincture during the twenty-four hours. (Op. cii,p. 18 j.) 
These exporimentswere reported ip. the Getz, Med, Nov. 4th 1843) 
and appeared in Braithwaite^it Betroepect of Med. TX., p. 119. 
Of late years other species of Scopolia, especially S. japonica, 
have attracted attention in Europe as substitutes for belladouua- 

Description. — s. lurida is a strong, robust, downy,, 
caneacent plant, with something the habit of Belladonna, and 
solitary, drooping, lurid yellq.w-or greenish-pai*ple howeVs. 
The leaves resemble those of Datura. The fruit is globose, 
about i inch in diameter, cireumsciss above the middle, Hd 
one;- celled, remainder two-cehed; se;eds numerous, reniforin, 
granulate, ^ inch: 

Cbemical composition.-' — S, lurulz has been examined by 
Sieberk (Arehiv. der Pharm, Fed. 20, 1800, p. 140.) From 
flowermg plants he reports that he obtained, by fractional 
piredipifeation nf an aoidalafeed liquid with gold dbloride, a ^^not 
inoonsiderabler qnaartity of hyoscyamine,’’ but no -atropine or 
hyosoinOt widl© feom plants cdleoted when the seed had 
ripen€^ only a Te^ amah quant^t^ orf atropine oouM be isolated 
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under tlie same conditions and no hyoscyamine. The failure 
to detect hyoscine is thought to be possibly due to insufficiency 
of the material used. These results seem to indicate that the 
degree of development of the plant may have an important 
relation to the quantity and nature of the alkaloids occurring 
in it. {Pliarm, Journ. Mar. 1st, 1890, p. 709,) 

HYOSCYAMUS NIGER, Linn. 

Fig* — Lot. Mag., f. 2394; Bentl^ and Trim., t. 194; Hon- 
bane {JEng.), Jusquiame noire (Fr.). 

Hab • — Temperate Western Him alay a. Cashm ere to Gurhwal , 

HYOSCYAMUS MUTICUS, Linn. 

Fig. — Janh. et Spach. Ill, v., t. 416 ; Oriff. Ic. PI. Asiat., 
t. 412. Syn. — H. insanus, Stocks. 

JJab. — West Punjab, Sind, Afghanistan. 

HYOSCYAMUS RETICULATUS, Linn. 

Fig.— Commelyn Mori., 77, i. 22. 

JIab. — Beluchistan, BadgHs, Khorasan. The herb and 
seeds. 

Vernacular, — Khorasdni-ajowan (Hind,, Beng.), 1. Iiorasani- 
ova (Mar,), Khorasani-ajarao (Ouz.), Kdr^sh^ni-yomam (ITam.), 
Kdrdsani-vamam (Tel.), Khurdsdni-vadakki (Can,), 

History, Uses, &C. — Henbane, though a native of the 
Himalayas, was probably unknown to the ancient Hindu phy- 
eicians, Parasika and Khorasdni yamdni, the names which it 
bears in some recent Sanskrit works, indicate its foreign source. 
Three kinds of voa-Kvdiios were known to the Greeks, iitXas 
black, X€vKos white, and fxTfXostiris. yellow. Hyoscyamus is called 
Altercnm andHerba symphoniaca by La tin writers. Cf. PVmy, 
25, 17, who states that altercnm is its Arabian name. It is pro- 
bably a corruption oT <3^^^ I originally a Persian word signify- 
ing an antidote,’* in Greek 6r]puiKa-. In Palladicsand other la4e 
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writers we meet with Uie matilated form Jnsqtiiamas. Maho- 
metau writer® call it Banj^ an Arabic corruption of the Persian 
Bang* ; they say it is the Afiynn C&rtov) of the Greeks^ the Azm^lds 
of the Syrians, and the Elatfit or Iskirds of the Mooira; they 
also add that in the Deilami language it is called Kir-chak, 
because the capsdles resemble a little basket with a cover, such 
as the Arabs make out of date leaves and call Kafir. Baron 
Hammer-Purgstall makes the following important observation : 
Bendj, the plural of which in Coptic is is without 

doubt the same plant as the ‘nepenthe,^ which has hitherto so 
much perplexed the commentators of Homer. Helen evidently 
brought the nepenthe from Egypt, and bendj is there still 
reputed to possess all the wonderful qualities which Homer 
attributes to it.” ** Contas InMUa dea MtUa et une 

Nuitg** i, p. 12, note.) Mir Muhammad Husain's description 
of Banj in the MaJchzan agrees well with the genus Hyos- 
cyamus. He says there are three kinds — white, black, and 
red, and that the white is to- be preferred ; he mentions the 
preparation of a sun-dried extract from the juice of the fresh 
leaves, and says that the leaves are also poundcdand made into 
a paste with fiour, out of which small cak ^ are formed, which 
when dry retain their medicinal properties for some time. 
Henbane is described Oy Eastern writers on Materia Medica 
as intoxicating, narcotic and anodyne ; among the many uses 
to which it is put the following may be mentioned as now 
peculiar to the East. A poultice of the juice with barley flour 
is used to relieve the pain of inflammatory swellings. The 
seeds in wine are applied to gouty enlargements, infbmed 
breasts, and swelled testicles. About half a drachm of the 
seeds with 1 drachm of poppy seeds is ui\de into a mixture 
with honey and water, and given as an anodyne in cough, gout. 
Equal of the seeds and opium are said to be a 

powerful narcofcio. A mixture of the powdered seeds with 

* CwiHure with Scrih. Conap, 89 to 93- The smoke of the burning se^ds 
mm. inhaled fay tlM ancients to cure t(M>thftche. (Scrifa- Comp. 54.>.8uffim 
oportet ore aperto alterci semine carhooibus asperso, subinde os col> 
Ivnere aqua mhda, interdum enim quasi irermicub quidam ejiciunlur. (See 
^milrnearpmm.) 
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pitch is used to stop hollow teeth which are painful, and also as 
a pessary in painful affections of the uterus. The juice or a 
strong infusion of the seeds is dropped into the eye to relieve 
pain. Lastly, the seeds made into a paste with mare’s milk 
and tied up in a piece of wild bull’s skin if worn by women, is 
said to prevent conception. Ainslie and other European writers 
upon Indian Materia Meditsa notice the use of Hyoscyamus 
seeds iu India. 

The officinal Henbane of the ancients is generally considered 
to have been H. alhtis^ Linn., and in the Mufaridat-i-Nasai'i 
the seeds are described as Bazr-el-banj.abiad, seeds of white 
henbane.’* Pliny mentions four kinds of the plant, the first 
with a black seed, llovvers bordering on purple, and a prickly 
atom, growing in Galatia (H. retlculatus) ; the second, or common 
kind (il. niger); the third having seeds like /rfo, i. e. “reddish” 
(If. axLrem, Linn.); and the fourth with white seeds, which is 
preferred by medical men {Et, aU>ug), All of them have, he says, 
the effect of producing vertigo and insanity. The Henbane 
seeds brought from Khoras&n are those of H. reticulatm. This 
plant has also been sent to us from Quetta, where it grows 
abundantly, H. niger is cultivated at the Saharanpur Botanic 
G.irdens, where the extract is also manufactured for use in the 
State Sanitary Establishments. The physiological effects of 
Hyoscyamus are the same as those of Belladonna, which have 
already been described. In certain conditions of- the system 
the action of the drug, and -especially of hyoscyamiue, appears 
DO be considerably modified, as will be seen from the following 
cases quoted by StilM and Maisch. “Dr. fi. A. Hutchinson, of 
Pittsburg, took i grain of Merck’s hyoscyamine {Phila, Med. 
Times ^ xiii. 139.) Besides the dryness of the mouth and throat, 
there was intense congestiou of the head and face and violent 
throbbing of the heart and carotids, numbness over the whole 
body and muscular incoordination, and an inability to walk 
without watching the steps. There was no mental excitement 
or sensory illusion, but an over-powering tendency to sleep, 
which came rm and laslcd for 1 1 hours. Various means 
were used by friends who were ignorant of the cause of ttie 
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sopor to arouse the sleeper, but uselessly. Daring the sleep 
the muscular system was completely relaxed, and the pulse 
at first was full and hard. 138 a minute, the respirations 
34 to 40, and the temperature 106° F. As the narcotism 
subsided these rates subsided rapidly toward the normal stan- 
dards. On regaining consciousness the mind was unsteady and 
confused, and all objects looked tinged with yellow. During 
the sleep there was more or less nausea, and once vomiting, ito 
recollection of anything after the commencement of sleep 
remained. For several days the pupils remained dilated, and 
there was double vision, while all the secretions, including tli6 
perspiration, were suspended. A patient of Empire affected 
with paralysis agitans took 5 mgm. of liyoscyamine (gr. ^), 
and, finding the tremor diminished, used a like quantity on the 
following day. The first dose caused a slight intoxication, and 
after the second there was a likd confusion of the i/iind and senses, 
the face was tiuahed, the expression anxious, the whole interior 
of the mouth dry, the tongue stiff, and nausea was experienced. 
Hallucinations in which rats and serpents appeared, and familiar 
persons were not recognized, were accompanied and followed 
by furious delirium, tetanic spasms, and extreme dilatation of 
the pupils. Deglutition was impossible; the respiration was 
hurried and oppressed, the puls© at 96 ; and constant vesical 
tenesmus existed. The attack lasted for 3 hours, and gra- 
dually subsided, and Cn the morrow only some recollection of 
the hallucmations remained. (Bvll. de therap*^ xcix. 373.) A 
phthisical patient accustomed to hypodermic injections of mor- 
phia was given grain of hyoscyamine. After vomiting he 
became delirious, lost all correct perception of the distance of 
objects, and constantly caught at -insects, with which he said 
his bed-dothes were covered. (PracHtioner, xxiL 369.) In 
sofoe l^ms of hypochondriasis hyoscyamine seems to have 
been aselul as a memis of calming agitation. Prolonged 
experience has confirmed these statements. Prideaux states 
{Pr/itcHii<mer, xxiii 446) that it produces sleep, sometimes of 
€$onsi^niMe duration, in excited conditions of the brain, as in 
mania, , delkium tremenst meningitis, and where ordinary 
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hypnotics, and especially opiates, are inadmissible. In such 
cases small doses gr.) snffice, but in chronic mania large 
doses (i grain, or even 1 grain) are necessary, and are very 
tlsef nl in catting short exhibitions of temper and excitement of 
a violent and destructive character. It would appear to be 
particularly useful in delusional insanity j the illusions which it 
conjures up overlie and p^radually obliterate those which belong 
to the disease. In chronic dementia, - associated with des- 
tructive tendencies, bad habits, and sleeplessness, the patients 
are much improved by a course of small doses of the drug. 
(Stille and Maisch,) Of late years the hydrochlorate of hyoscine 
has been recommended as calmant in maniacal excitement in 
doses of one-half to one milligram. It is claimed for it that 
there are no injurious after-effects, and that it is a good hypnotic, 
but at the same time its depressing influence on the system is 
admitted, and it appears to have been of no use in a considerable 
proportion of the cases in which it was tried. There can be no 
doubt that much of the discrepancy which is observable in the 
records of the medicinal effects of hyoscyamine, is due to the 
use of impure or inert sample of the alkaloid. 

Description. — The bazar seed is reniform, laterally com- 
pressed, equal in size to that of if. niger, of a greyish-brown 
colour. The testa is finely reticulated. The albumen is oily. 
The embryo curved like the figure 9, the tail of thb 9 being 
represented by the radicle. The taste is oily, bitter and acrid. 

M croscopic structure . — The outer envelope of the seed is 
composed of a row of large cells, the outer walls of which are 
thin but the lateral and interior very much thickened. The 
second layer is made up of very small cells tangentially 
extended and closely applied to one another. The cells of the 
albumen are polyhedral, and contain granular matter and oil 
globules. 

Chemical -Henbane contains Hyoscyamine, 

an isomeride of atropine. It occurs both in the 
seeds and in the juice of the different species of Hyoscyamus, 
aaid is accompanied by Hyoscine or amorphous hyoscyamine. 
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It crystallizes in needles (from dilate alcohol), or prisms (from 
CHOP), is more soluble in water and dilate alcohol than 
atropine, and is Isevorotatory, C«]i>= — 21^. It enlarges the 
pupil of the eye in tho same manner as atropine. 

Hyoscyamine occurs mixed with atropine in several plants of 
the Solanaceae, such as Datura, Duboisia, Atropa, and probably 
in some others. Ladenburg is of opinion that atropine is an 
optically inactive base standing to hyoscyamine in the relation 
of racemic acid to Isevotartaric acid. From 20 grams of com- 
mercially pare atropine anrochloride he isolated by recrystal- 
lization one gram of hyoscyamine anrochloride, and to this he 
attributes the statement that atropine can be converted into 
hyoscyamine. Hyoscyamine is converted into atropine by heat- 
ing it for 5 or 6 hours above its melting point. Its optical 
activity may likewise be diminished by allowing its alcoholic 
solution to stand in the cold after a slight addition of one of the 
fbllowitigbas^; NaOH, .KOH, NH?, NMe^H, and NMe^OH, 
but cannot be reduced below [a]»= — 1*89® by this method; 
so that if Ladenburg is correct in holding atropine to be opti- 
cally inactive, the conversion of hyoscyamine into atropine is 
incomplete- Hyoscyamine is split up by boiling dilute HCl or 
baryta water into the same products as atropme, riz., tropine 
and tropic acid. 

Hyoscine or amorphous hyoscyamine is a 

colourless syrupy fluid, and occurs in the mother-liquor from 
which hyoscyamine . has ^ crystallized. It qlosely resembles 
hyoscyamine, both in its mydriatic action on the pupil and in 
other respects. Boiled with water it splits up into tropic acid 
and pseudo-tropine. {Wati^s Diet of C hem, 2d. Ed. II., 744^.1 

Henbane seeds contain 26 per centl of fatty oil, and according 
to Wamecke yield 4*61 per cent, of ash. 

Toxioo^y. — "No clearly authenticated cases of poisoning by 
Hyoscyamus appear to have been record^ in India, but its use 
has occasionally been suspected in the Punjab and Beluchistaii, 
where S. mufiotts is common. Under the name of Kohi-hhang, 
hill bhang,** its intoxicating properties are well known to the 
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nAtiyes, and it is stated td bo smoked like Ganja, and some- 
times used in the same way as Datura to facilitate robbery. 


NICOTIANA TABACUM, Linn, 

Fig.— m. t. ]13; Wight m. t. 166; Bentl. and Trim, 
t. 191, Tobacco Tabac (jFV.). 

Hab.— A.merica. Cultivated throughout India. Theherb. 

Fernacular.—TambsLH (Hind., Mar.)^ Tam^ka IBeng.), 
Pagai-ilai (Tam.), Pog^ku, Dhfimra-patramn (Tel), Pu'ka- 
yila, Pokala (Mai), Hogesappa (Can.), Tamakd (Guz.). 


History, Uses, &C.— Tn the Encyclopasdia of Sanskrit 
learning by BIja Badhdkanta Deva, entitled Sabdakalpadruina, 
tobacco is mentioned under the name of T^mrakdta. This 
name oecurs in the Kulirnava-tantra as that of one of eight 
intoxicating agents. No Sanskrit medical writers mention 
Tobaccq. TimraMta is a word compounded of Tdmra, “ a red 
or c-oppqr colour,’' and fcdta, “deceitful or vile,” and the Hindi 
name Tamb^ku may possibly be derived from it and not from 
^®^ttigue8e, in which case Tobacco has usurped the place of 
sotne older but now forgotten drug. From the Ma&eir-i~rahimi 
and the B&ra-shikold we learn that tobacco was introduced 
into the IDeccan by the Portuguese about A. H. 914 (A D. 1508) 
and that; it began to be smoked about 1 605, towards the end of 
the reigi. of Sqltfin Jalaleddeen Akbar. Eumphius speaks of 
It as having been known from a remote period in the’ East, and 
It appears to have been introduced into China in the ']6th 
^ntury probably by way of Japan or Manila. In • Europe the 
Spaniards first became acquainted with Tobacco on the discovery 
of Cuba in 1402, and introduced it into Spain as a valuable 
medici^ herb. Gonzalo Fernandez de Oviedoy Valdes govei- 

^ i’wdws, ’printed 

at Sevdle in loS5, states that the plant is smoked bythefadiana 

though a branched tube of the sl?ape of the letter T, which 
they call TaOaeo. ' 
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III tho odiLion of 1570 of Bstionne and Liebaut^a L* Agriculture 
et M(ueo)i. llusiiqiiej Nicot’s own account of tlie Herb, which was 
called after him Nicotianey is given. In it he relates the won- 
derful cures which were effected by it at Lishebron (Lisbon), 
where he was resident as French ambassador to the Court of 
Portugal in 1559-60 and 61. Nicholas Monardes in 1517 
published a full account of the uses of Tabaco, the proper name 
of which amongst the Indians he says, is Ficielt ; and in 1677 

J<yyfiill newes oute of the ncxoe founde xvorlde/^ hj John 
Frampton, appeared, in which the Spanish and French accounts 
of the plant are reproduced in English. Frampton describes 
himself as a retired Spanish merchant. Tobacco Was first 
brought to England by Sir John Hawkins about the year 1565, 
but was not used for smoking by Englishmen until many years 
after. 

Smoking appears to have been first taught in England under 
the following circumstances ; — 

Sir Walter Raleigh's first expedition took* possession of 
Virginia on July loth, 1584, and after a six weeks' stay m 
the country, returned home. The next year, a second expedi- 
tion conveyed out a colony under Master Ralph Lane, which 
remained in the country from August 3 7th, 3 585, to June 18tb, 
1586 : when Sir Francis Drake with his fleet, returning from his 
victorious raid in the West Indies, brought home the colony 
to the number of 103 persons. Among these was the celebrated 
mathematician, Thomas Hariot, who in his, Bricfe and true 
report of the new fou7id land of Virginia, London, 3588, 

describes tobacco, and the adoption of the sm'oking of it by 
these Virginian colonists It would therefore appear that 
Raleigh himself had nothing to do with the introduction of the 
weed itself, or of the habit of smoking it. But while Sir Walter 
introduced neither the herb nor tne manner of smoking it, ther5 
is a general cohsent that he principally brought the habit of 
Tobacco-smoking, or, as it was at first called. Tobacco-drinking, 
into fashion., and a string of stories of a humorous character 
are on record which connects his name with it- For these stories 
11.^0 
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we niitsfc refer tlio reader to Arber^s reprint of King James* 
famous Covnte7'hJa!^te to TchaccoE 

From George Sandys’ travels in 1010 we learn tlrat tobacco 
smoking was becoming common among the Turks at tbat 
date, and that it had been introduced into the country by the 
English merchants. 

Like coffee drinking, the use of tobacco met with much op- 
position at first, and even at the present day is visited with the 
severest penalties by the Wahabis. Sandys remarks that 
tobacco from England would prove a principal commodity in 
Turkey were it not for the severity of Morat Bassa (Murad 
Pasha), who commanded a 'pipe to be thrust through the nose 
of a Turk who was caught smoking, and that he should be led 
in derision through the city. The Mahometan law doctors in 
Arabia and Turkey universally condemned its nse, in Persia* 
and the East they appear to have been less severe. In the 
former country fill a pipe for any one** is a vnlgar expression 
for doing a favour. Mulla Pauki says : — 

jO If 

(jffj ^2^ \ I ^ C ^ 

A Sofi praises tobacco in the following terms : — 

Who drink tobacco ; breathe Allah first, then Qod/‘ 

The liberal policy of Akbar probably prevented any perse- 
cution in India; in China its use was prohibited by the empei'ors 
both of the Ming and Tsing dynasties. In Bussia up to the time 
of Peter the Great snuff-taking* was forbidden under the 
pejjialty of having the nose cut off. 

In England Ben Jenson, in Every Man in his Humour ^ acted 
on 25th November, 1596, skilfully represented both sides of the 
controversy in the speeches of Bobadilla and Cob. From this 
date up to 1 604 numerous writers appeared in defence or con- 
demuaticn of the herb. King James 1st then wrote his well 

♦ Tc^aeeo mtrotluced into P«nna by the Portuguese iq the iseigaT^ 
Shsh Abbiis the Second. 
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kaown Counterblaste, and published a Cpmmweie pro Tahacco, 
by which be placed a duty of six shillings and eight pence upon 
every pound imported into England, in addition to the custom 
of twopence which was before levied. Offenders against this 
act were liable to confiscation, fine and corporal punishment. 

Even now the controversy is not extinct in England, but 
Tobacco appears to have the best of it, and in all other countries, 
except in the Wahabi territory, it reigns supreme. N^nak Shah 
indeed when he established the Sikh religion thought it neces- 
sary to forbid the use of somethiug, and selected tobacco as 
the forbidden article, but, nevertheless, he allowed converts who 
had been in the habit of using it to continue the practice. 

The author of the Mcikhzan-el^Adwiyn states that native 
physicians consider tobacco smoke to be disinfectant, and recom- 
mend it for fumigating cholera patients. Taken in various 
ways it is said to purge the brain and stimulate mental activity. 
The smoke is calmative in asthma and other chest affections, and 
prevents costiveness if inhaled fasting. The ashes of the 
plant made into a paste with oil are a useful application to sores 
and wounds to prevent bleeding. The water from the koohah 
is diuretic, and the black oil which collects in the pipe stem is 
used on tents to heal up sinuses, and is dropped into the eye to 
cure night blindness and purulent conjunctivitis. Mir Muham- 
mad Husain closes his notice of Tobacco by remarkiijg that 
the better classes of English in India smoke the hookah j but in 
thoir own couutry they mostly take snuff, a few chew, and smoke 
pipes (the author of Mahliiai^ wrote about one hundred and 
twenty years ago). Ainslie mentions the application of the 
leaves to the anus to promote the action of the bowels by the 
natives of Southern India. In the Concau a paste made with 
snpff*, lime and the powdered bark of Calophyiltim i'nophyllum 
is applied in orchitis. Hr. Leith of Bombay was in the habit 
of applying a poultice of Tobacco leaves to the spine in tetanus 
with good results. The use of Tobacco is very general amongst 
the natives of India, even women and young children habitually 
smoke and chew it. The Gdrdkd which is used in the hookah 
is«asentd^!y a mixture of Tobacco and Gur (coarse sugar), in 
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equal proportiona^ but the wealthier classes add other iiigro- 
dieuts to it.**' 

Guraku has the appearance of an extract; when used it 
is broken into fragments which are packed in the ckiiam and 
covered with a lay^r of live coals of wood, or rice balls specially 
prepared for the purpose. -In Western India cigarettes rolled 
ip. the leaves of Dauliinia racemosa or Diospyros Tiiprti are 
much used. Many among the labouring classes chew Tobacco 
along with their betel leaves and areca nut. Snuff -taking also 
is very common in some parts of India. 

Physiological (effects , — Tobacco acts as a poison upon most 
insects, but is fed upop with impunity, by weevils. In frogs, 
nicotine, after a period of temporaiy exdtem^t, causes a 
tetanic condition ; sometimes accompanied by convulsions, and 
followed by muscular ralaxation. Herbivorous animals are 
nob affected by moderate doses injected into the stomach, but 
large doses reduce the frequency of the pulsations of the heart, 
and may prove fatal to them. The carnivora are affected by 
it in the same way as man. When its fumes are thrown into the 
lungs of animals, or when its decoction is applied to their skin 
its poisonous operation is speedily developed. Tobe-cco fiVst 

Apples and iiumbul, the root ot JSardostachys Jatamansi, according to 
the author of the Makhzan, Who resided for many years at Mnrshidabad. 
Dr. K. L. Dey “0/» the Use of Narcotics and Stimnlants and thtir Effect upon 
thttSviman Constitute on f Calcutta, 186.8, gives the following as t*e ompo- 
sitSon of the two kinds of Guraku commonly used in Bengal :~Ut quality, 
Mild or Bhalsah- Tobacco leaf powder 72 parts, Powd^ifed scents 16^ 
Treacle 88, Eipe Champa plantains 16, Bipe Jack fruit juke 2, Ripe Pineapple 
juice 1 part. The ingredients to be thoroughly mixed, and the mixture to 
be allowed to ferment for 6 months. 

2nd quality, Strong or Mitla Kurrah— Tubaeoo leaf powder 12 parts 
Tobacco leaf rib povrder 6, Powdered scents 2, Treacle 22, Skked lime 1 
.part. The ingredients to be thoroughly mixed^ it is then ready for use. 
The following is the composition of the jpowdered scents Root of 
iiavdostaehys Jatamansi b parts, Cassia bark 16,. Juniper berries 2, Sandal 
wood 2, Leaves of Sieversiana 6, Bdellium 1, cloves 1, Patehouh 5, 

Capsules of Xanthocoylon haitile 5, Alkekengi 5, Sfcorax 6, Tobacco pow^r 
to serve as a Vdiicle for preserving the scents 49. The ingredients to he 
thoroughly, powdered, mixed apd sifted. 



80LANA0E2t:. 


637 


stimulates the spinal cord, giving* rise to convulsions and after- 
wards paralyses it. Tho convulsions are of spinal origin in tho 
frog, but those which occur before death in mammals are 
probably asphyxial. (C. Bernard, C. Rouget^ L.-Br union.) 

Ouman the minutest doses of nicotine ( to grain) occasion 
a burning sensation in the ‘tongue, a hot, acrid feeling in the 
fauces, and sense of rawness throughout the oesophagus. 
Salivation is abundant. Small doses produce a sense of heat 
in the stomach, chest, and head, and even in the fingers, with 
some excitement of the nervous system ; larger ones cause 
heaviness, giddiness, torpor, sleepiness, indistinct vision, with 
sensitiveness of the eye to light, imperfect hearing, laborious 
and oppressed breathing, and dryness of the throat. lu 40 
minutes after the larger doses a sense of great debility is 
perceived, the head droops, the pulse-rate falls, the face grows 
pale, the features are relaxed, the limbs seem paralyzed, the 
hands and feet are cold, the coldness advances gradually 
toward the trunk, and faintness ends in loss of consciousness. 

The disorder of the digestive organs manifests itself by 
eructations, nausea, and even vomiting, the abdomen becomes 
distended, and au urgent desire is felt to go to stool ; wind is 
discharged and urine voided copiously. The nervous system, 
after the debilitating influence of the poison has developed 
itself, shows its condition by muscular spasm, which begins 
with tremulousnesa of the extremities, and gradually involves 
the whole muscular system, including the respiratory muscles, 
so that the breathing is oppressed, gasping, and ino mplete. 

This enumeration of effects is sufficient to prove that nicofin© 
acts primarily upon the spinal and sympathetic nervous systems, 
aud not upon tho brain. It may cause death by direct paralysis 
of the heart, or more indirectly by paralysis of the respiratory 
muscles, producing asphyxia. The blood examined during life 
of a person under the full influence of tobacco presents a 
striking disaggr^atioa of the red corpuscles, which are also 
less r6|p^buiy cir<mlaa:' natural, aiid have jagged or catenated 
edges. As tlie poisonous operafibn passes <^, hosrever* t^e 
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blood regains its norm^-l characters. The action of tobacco 
itself is so nearly identical with that of nicotine as to render 
unnecessary a detailed account of it It, howerer* is mainly 
exhibited in muscular relaxation and collapse. In some cases 

lethargy ” and ‘‘ insensibility ** are mentioned, but the 
condition is not ,that of cerebral oppression so much as of 
cerebral exhaustion. Of other symptoms, especially prominent 
in certain cases of tobicoo-poisoning, either caused by a single 
excessive dose or by inordinate indolgence in smoking or 
chewing tobacco, may be- mentioned : a rapid followed by a 
very slow pulse, hiccough, and cold perspiration, profuse 
diuresis* convulsions without loss of consciousness, sometimes 
cataleptic and sometimes hysterical, and great numbness as 
well as impaired motor power of the limbs and of the ton'me. 
(StiUS and Maiscli,) ^ 

Tobacco is now hardly evernsed medicinally. Formerly it was 
applied to certian cutaneous eruptions such as scabies, and as a 
palliative in rheumatism and other painful affections, but its 
local application, if the skin be broken, is dangerous, and its 
administration' in the form of enema, to induce muscular 
relaxation or remove worms, has often been followed by alarm- 
ing symptoms. The value of tobacco smoking as a palliative 
in the paroxysms of asthma is well established, and in some 
cases its use appears to affect a permanent cure. 

Thei'e can be no doubt that the moderate use of tobacco 
smoking is not injurious to a great many people, but it is equally 
certain that on some constitutions it produces mischievous 
effects. For a tull account of the injurious action of the 
excessive use of the herb by smoking, snuffing, or chewing, 
Stilly’s Therapeutics may be consulted. He shows that Tt 
lessens the natural appetite, more or less impairs digestion, and 
induces constipation, while it irritates the mouth and throat, 
rendering it habitually congested and impairing the purity of 
the voice, it induces a constant sense of uneasiness and 
nervousness, with epigastric sinking or tension, palpitation 
irritable heart hypochondriasis, impaired memory, neu- 
ralgia, and frequent urination. Chewing and snuffing tend to 
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pause c^astralgia, but smofeing causes neni'algia of the fifth pain 
it renders the vision weak and uncertain, causing objects to 
appear nebulous, or ci'eates muscle volifcantes and similar subjec- 
tive perceptions. Analogous derangements ot hearing occur, 
with buzzing, ringing, etc., in the ears, and even hallucinations 
of this sense. Often there is a feeling of a rush of blood to the 
head, w ith vertigo and impairment of attention, so as to prevent 
continuous mental effort; the mind is also apt to be filled with 
crndo and groundless fancies leading to self-distrust and 
melancholy. The sleep is frequently restless and disturbed by 
distressing dreams. It impairs muscular power and co-ordina- 
tion, probably both by interfering with nutrition and by 
exhausting nervous force, and usually keeps down the growth 
of muscle and the deposit of fat. Lauder-Brunton remarks 
that the efiocts produced on the system by tobacco smoking 
may be partly due to nicotine, but are probably rather due to 
products of its decomposition, such as pyridine and collidine. 
in pipe-smokiug pyridine preponderates, but when tobacco 
is smoked in cigars, where there is free access of air, the 
chief product of tbe dry distillation undergone by the iobacuo 
is collidine, which is far less active than pyridine, and this 
may partly account for the fact that many Buropeans who 
have resided for some years in India, are unable to smoke a 
pipe, but can smoke many times the equivalent of a pipeful of 
tobacco in the form of cigars with impunity. 

In those accustomed to smoko tobacco, it has a soothing effect 
on the nervous system, but it often acts as a nervous stimulant 
to mental work, as in reading. In these oases the effect ia 
probably not due to the nicotine itself, but to the stimulus of 
the smoke on the sensory nerves of the mouth, yrhioh reflexly 
sfeimuh.tes the vaso-motor centre, and dilates the vessels of /Che 
brain ; since some people produce the same effect by sneaking 
sweet®, or sipping whisky and water, 

0esciiptiOTi.r— Tobaooo-^leaves are from 6 to ^0 inches 
said, from 2 to d inches broad, oval or ovate-lanceolate. 
r%ther ob form, pointed, and acute at the 
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apex, and with an entire margin. In the fresh state they are 
rather thick, green, and covered with viscid hairs and with 
small sessile glands ; after drying they are thinner, lighter or 
darker brown, or mottled with different shades of brown, and 
friable. The leaves have a thick, prominent midrib, branching 
under acute angles into lateral veins, which are curved near 
the margin. The odour of tobacco is peculiar and heavy, and 
its taste disagreeable, bitter, and acrid. 

The variety ruydca, Linn., is chiefly cultivated in India. 

Chemical comfos'dioK — ^I’obacco contains a large amount of 
salts, consisting of sulphates, nitrates, chlorides, phosphates, 
and malates of potassium, calcium, aruuioniLiin, and nicotine, 
and yields from 14 to 18>5 per ceut. of asli. Largoi’ amounts 
have been obtained, sometimes as much as 25 to 27 per ce^at/- 
— a result which is probably due m some cases to dust adhering 
to the yisoxd glands, as was suggested by B. F. Creighton 
(1876). The other constituents of tobacco are albumen, resin 
extract^ive, gum, citric acid {Gou]pil)i and nicotianiri. 

was discovered by HermbsUidt on distilling tobacco 
with water ;*it separates from the distillate in the form of white 
fbliaoeons crystals, which have an odour resembling that of 
teb.icco-smoke and a warm and bitterish aromatic taste. (Posselt 
and Ecimann, J828.) Landerer (1835) obtained nicofiianin 
from the dried, but not from the fresh leaves. Banzai (1845) 
stated that it contains 7*12‘p*er cent, of nitrogen, 

Nicotine or nicotia is the poisonous principle of tobacco, and 
was discovered by Posselt and Reimann (182S). It may be 
prepared by exhausting bruised tobacco with acidulated water, 
concentrating the infusion, adding an excess of potassa, and 
ajgitating with ether, which dissolves the alkaloid, and on the 
adtliti^on of powdered oxalic acid, nicotine oxalate, which is 
insofible in ether, is separated {Schloeaing) ov, the ether is 
evapoi-ated, the liquid neutralized with oxalic acid, evaporated 
to dryne.ss, aud the residue exhausted with boiling alcohol 
which dissolves oxalate of nicotine. {Ortigosa.) On evaporating 
the solutioia to a syrupy consistence and agitating it with 
potassa and ether, an ethereal liquid is obtained, which on 
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fractional ^isfcillafeion yields the alkaloid. This is a colourless 
oily liquid, having at 15'^ 0, the specific grav% I -0111, and 
remaiuiug liquid at C. It has au unpleasant, and when 

heated a pungent, acrid, tobacco-like odour, a burning taste, 
and a strongly alkaline reaction. Exposed to air and light, it 
rapidly acquires a brown colour and is partly converted into a 
resinous compound. It boils near 250° 0., but distils at a 
lower temperature, always leaving a residue. Its composition 
is It absorbs water from the air, dissolves readily 

in water, and is separated from this solution by caustic potassa. 
Alcohol and ether dissolve it in all proportions, and it yields 
with acids neutral and acid salts, of which the former' crystallize 
with difficulty, and are mostly soluble in weak alcohol, but 
insoluble in ether. The alkaloid acquires a wine-red colour 
with strong sulphuric acid, and on heating the mixture is 
charred* Chlorine gas colours it deep-red or red-brown. When 
heated with a little hydrochloric acid a violet colour is pro- 
duced, which on the further addition of nitric acid changes to 
yellowish-red. The double salts with mercuric and platinic 
chloride are sparingly soluble in cold water. Dried tobacco' 
leaves contain from 2 to 8, and occasionally as high as 11 per 
cent, of nicotine. The alkaloid is present in all parts of the 
green plant, as well as in the dried leaves, and, according tJo 
Kissling (1882), also in tobacco-smoke. Instead of nicotine, 
H. Vohl and H. Ealonburg (1871), found chiefly collidine, 
with pyridine, pioolbie, and other bases of the same series 
in tobacco smoke, besides ammonia and traces of ethylamine ; 
and, in passing the vapours through potassa solution, hydro- 
cyanic, hydrosulphuric, acetic, formic, butyric, valerianic, 
carbolic, and probably other acids wore retained. ( Stille cmi 
Midsch,) 

According to Herr Dieser {Archiv. Mar, 81, 1889, p. 266) il<aL 
acid tartrate of nicotine can be obtained as a well crystallized" 
and definite salt. He prepares it by adding to pure nicotine a 
hot concentrated filtered alcoholic solution of taxtaric acid, when, 
the acid tartrate separated as a white syrup. After cobltng,i 
bf ^1:^ tai^aric acid solution is added, scf long as ft con- 
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tinues to produce a milky separation, an|d tlien tke last trace 
of the salt I'emaining -dissolved iu the alcioholic liqaor is pre- 
cipitated by the additioaof ether. The precipitate is dissolved 
in hot alcohol, the solution filtered, and ether added to pro^ 
mote the separation of the salt, when it is obtained in handsome 
crystalline tufts* Analysis 'of the salt indicated the formula 
C ^<^11 (C it therefore contains 82 per 

cent, of nicotine. 

^ M. de Ooninck (1889) made the interesting observation that 
in the oxidation of a ptomaine having the formula bj" 

means of a solution of potassium permanganate a pyridincar- 
boxylic acid was obtained presenting the principal characters of 
nicotinic acid. Having since obtained llie compound in a 
purer condition he is able now to state definitely {Cornet, liend.j 
cviii*, 809) that this acid produced in the oxidation of a ptomaine 
is identical with nicotinic acid resulting fpom the oxidation ()f 
nicotine. {Fharm, June 8, 1889.) 

Prof. E. Schmidt and Mr. Schiitte {Apotli, Ztg. 1890, 511) 
have discovered traces of mydriatic alkaloids in tobacco- 

Toxicology , — The reports of the Chemical Examiners in India 
•do nob contain many cases of poisoning by this drug. Dr. 
Brown, Punjab Poisons, refers to a case of an infant, taken 
from its mother in the morning, and returned at night but 
soon died. Portions of tobacco were found in the stomach. 
In a second case, also reported by Dr. Brown, a female child of 
a woman who had left her husband was found dead; the 
stomach contained a quantity of green substance which 
proved to be portions of tobacco leaves ; the brain and dungs 
were congested. In the Bengal Chemical Examiner’s Report 
fo-r 1884, tobacco was received in connection with three cases 
of alleged attempts at poisoning, in two of the cases ganja, 
was mixed with the tobacco. In the Bombay Dispensary 
;^ 9 pcrts (vol* ii., p. 4,) the injurious effects of tobacco as an 
etpeiioin a case of poisoning by opium is recorded. Dr. Lyon 
[Med, Jw'tsprudence for India, p, 291,) remarks: — Death has 
resulted frOm swallowing tobacco, from administration of a 
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decoction of tobacco as an enema, and from swallo wing- 
tobacco juice such as collects in pipes; and bad symptoms hav'e 
been caused by the application of tobacco leaves to a -wound, 
and even to the sound skin. Death has occurred from exces- 
sive smoking ; it is doubtful, however, whether tobacco smoko 
contains nicotine ; probably its poisonous effects are due to 
pyridine bases, developed during the combustion of the 
tobacco. 

Commerce , — The average annual total exports of tobacco from 
India amount to 40 millions of pounds, valued at ll:i lakhs of 
Brupees. It is exported from Bombay to Aden, Arabia, and the 
East Coast of Africa. Of manufactured tobacco the exports 
average 80,000 lbs., valued at about 24,000 Rupees; three- 
fourths of this quantity goes to Aden, and the remainder is 
distributed among twenty-eight different countries, and pro- 
bably ct>nsists of small consignments of 'Indian cigars for 
the use of those who have acquired a taste for them in this 
country. 

The annual production of tobacco in all countries has been 
estimated at about 8,000,000 tons. In former days ' the 
tobacco grown at Bhilsa in, the Deccan was greatly esteemed, 
and it seems probable that tobacco was first cultivated in India 
at that place. 
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